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ADVERTISEMENT. 


-AgREEABLE  to  the  laws  of  the  univer- 
* fity  of  Edinburgh,  my  thefis  was  prefented 
to  one  of  its  profeflbrs  in  June  1798,  three 
inonths  previous  to  my  graduation.  Moft 
of  the  anatomical  preparations  (drawings  of 
which  are  annexed  to  the  work)  were  made 
in  Dublin  in  the  year  1795,  and  the  infe- 
rences  deduced  from  them  were  communicat- 
ed  foon  after  to  feveral  gentlemen  both  in 
London  and  Edinburgh. 

i 

The  favourable  reception  my  thefis  met 
with,  from  forne  of  the  higheft  literary  cha- 
raders,  induced  me,  on  my  return  to  this 
country,  to  promife  an  immediate  tranflation; 
but  anxious  to  fee  forne  preparations  in  Lon- 
don, references  to  which  I thought  would 
more  clearly  elucidate  forne  principies  I wifhed 
fully  to  eftabliih,  and  not  having  it  in  my  pow- 
er  to  vifit  that  capital  until  September  1 799, 
I thought  bctter  to  defer  its  publication, 

A.  HoweTer, 


( “ ) 

Howevcr,  the  additions  made,  I truft,  will  in 
forne  meafure  apologife  for  its  delay,  and  I 

hope  it  will  ^now  be  found  worthy  the  atten- 

% 

tion  and  indulgence  of  the  public.  In  order 
to  render  this  eflay  more  generally  under- 
ftood,  the  quotations  are  tranflated  as  literally 
as  poffible,  and  althoiigh  the  original  pla^ 
has  been  followcd  with  little  deviation,  yet  fuch 
alterations  have  been  occafionally  made  as  it 
appeared  would  be  either  ufeful  or  interefting. 


INTRODUCTION. 


INTRODUCTION- 


lo  man,  as  his  exclufive  privllege,  has  the 
inveftigation  of  her  works  been  allotted  by 
Nature.  From  thls  purfuit  does  he  derive  the 
trueft  fource  of  mental  happinefs : With  ad- 
miration  he  beholds,  With  rapture  he  traces 
her,  through  her  myfterious  paths,  at  once 
delighted  and  aftonifhed  at  thofe  admira- 
ble  contrivances,  by  which  fhe  condudbs 
her  various  operaticns.  Nor  has  thls  fpirit 
of  inquiry  been  limited  to  any  age  or  people ; 
flow  yet  certain  in  its  progrefs,  it  has  with  un- 
erring  pace  purfued  its  grand  defign.  Hence 
innumerable  advantages  have  from  time  to 
time  accrued  to  fociety:  to  this  principle  has 
the  cultivation  of  philofophy  in  general  been 
indebted;  and  thus  has  that  divifion  ofit,  more 
immediately  connedted  with  the  prefervation 
of  our  own  fpecies,  been  refcued  from  the 
hands  of  empirics,  to  be  placed  high 
amongft  the  other  branches  of  fcience. 


A 2 


T need 


( iv  ) 

I nccd  fcarcely  obferve  that  this  great  pro- 
grels  in  medicine, has  been,  as  in  other  fciences, 
owing  to  an  accurate  and  fedulous  attention 
to  its  principies  ; I mean  anatomy  and  che- 
miftry,  as  well  as  the  laws  of  the  animal  oeco- 
nomy.  Yet  numerous  and  rapid  as  have 
been  the  different  dmprovements  and  difco- 
coveries  made  in  the  various  branches  of  thefe 
fciences  fince  the  year  1700,  little  has  been 
done  in  that  department,  which  I have  feledt- 
ed  for  the  fubjedl  of  the  following  effay,  fince 
the  year  1563,  when  Euftachius  publifhed 
the  firft  edition  of  his  Opufculum  de  Dentibus, 
From  that  period  however,  difeafe-s  of  the 

teeth  began  to  attrad;  attention,  and  a few  va- 

\ 

luable  Works  were  written  on  that  fubje<^. 

Amongft  the  firft  of  thefe  is  a w'ork  publifhed 
by  Urhain  Hemard  an  ingenious  French  fur- 
geon.  Some  others  appe^ed  nearly  about  the 
fame  time,  as  alfo  in  the  courle  of  the  fixteenth 

* Recherche  de  Ia  vraie  Anatomie  des  dcnts^  nature  et 
proprietez  d'iceUes^  avec  Ics  maladies  qui  Icur  adviennent. 
Publifhed  at  Lyons,  J582. 


century. 


I 


( ^ ) 

century,  to  notice  wliicli,  the  limlts  of  this 
eflay  would  fcarcely  allow  me  ; indeed  I 
confider  any  reference  to  them  at  prefent 
unneceflary.  About  tlie  year  1700,  the 
neceflity  of  forne  artificial  mode  of  prc- 
ferving  the  teeth  attradied  particular  atten- 
tion  in  Paris,  and  a few  furgeons  there,  be- 
gan  to  confine  their  operations  to  difeafes  of 
the  mouth  and  teeth  aloiie ; from  which  pe- 
riod  may  be  dated  the  commencement  of  ufe- 
ful  knowledge  in  that  branch,  founded  on  ex- 
perience.  Of  thofe  Works  publifhed  on  the 
Continent  the  beft  is  that  by  Fauchard'^, 
Though  a very  ingeniolis  and  ufeful  effay 
appeared  afterwards  on  the  fame  fubje£t,  by 
Bourdet  'j',  this  I had  not  an  opportunity  of 
perufing  until  forne  time  after  my  thefis  had 
been  printed.  The  only  treatife  of  confe- 
quence  which  has  appeared  in  our  language  is 
by  the  celebrated  Mr.  John  Hiinter,  under 
the  title  of  the  Natural  Hiftory  of  the  Human 
-Teeth  J,  This  contains  forne  ingenious  and 

* Le  Chirurgien  Demifte,  publiflied  at  Paris  abuut 
the  year  1740. 

f De  l’art  clu  Dentifle,  Paris  1757.  ' ' 

t Publifhed  at  London  1771. 


valuable 


( vi  ) 

« 

valuable  obfervatlons ; but  as  many  of  them 
were  colledited  from  dentifls  of  his  acquain- 
tance,  and  as  Mr.  Hunter  did  not  confine  his 
operations  to  that  part  of  medical  furgery  in 
queftion,  I fhould  be  lefs  indined  to  place 
implicit  confidence  in  his  opinions,  refpedting 
a branch,  which,  though  limited,  yet  requires 
the  mofi;  minute  attention,  and  unremitting  in- 
veftigation. 

On  comparing  thefe  works  with  thofe  of 
anatomifis  in  general,  I found  innumerable 
points  by  no  means  cleared  up,  and  by  the  ad- 
vice  ofthe  celebrated  Dr.  Rutherford  ofEdin- 
burgh  ; I applied  clofely,  forne  years  to  this 
branch  of  anatomy,  with  a view  to  afcertain 
the  ftrudure  and  formation  of  the  teeth. 
Ihiring  thefe  refearches,  many  circumftances 
occurred,  which,  as  far  as  I have  been  able  to 
learn,  had  been  hitherto  altogether  overlooked; 
and  which  feemed  to  me  of  the  greateft  impor- 
tance  in  the  management  of  the  teeth  and 
gum.s,  particularly  thofe  of  chiidren.  I 
thcrefore  thought  it  more  advifable,  at  once 
to  fubmit  my  ideas  on  this  fubjed,  to  the 

confideration 


( ) 

confideration  of  the  public,  even  with  ali  their 
imperfeftions,  than  delay  them  to  a future  pe- 
riod.  It  is  my  intentiori  however  to  treat  of  the 
difeafes  incident  to  thp  teeth  and  gums,  more . 
fully  hereafter. 

I 

To  be  more  readily  underflood,  I have  an- 
nexed  plates,  reprefenting  thofe  preparations 
which  I thought  moft  effential ; forne  of  them 
were  not  recent,  owing  to  the  very  great  dif- 
ficulty  of  procuring  fubjedts  which  had  died, 
at  the  precife  period  when  the  gradations 
would  have  been  particularly  conlpicuous ; of 
courfe  the  engravings  from  thefe  cannot  be  ex- 
pected  to  convey  as  perfedl  ideas  of  them,  as 
could  have  bcen  wifhed.  Some  of  the  en- 
gravings  are  larger,  others  fomewhat  fmaller 
than  the  preparations  they  reprefent ; this  ne- 
ceffarily  happens  where  compaffes  cannot  be 
ufed  : for  the,  moft  part,  however,  they  are 
accurate. 

As  I inteiid  in  a great  meafure  to  confine 
my  obfervations  in  the  following  effay,  to  the 
teeth  and  gums,  I muft  refer  thofe  who  wifti 

for 


( viii  ) 

for  a more  particular  defcription  of  the  jaws, 
to  Works  written  on  OJleogeny  and  OJieology 
It  is  however  neceflary  to  mention,  that  in 
general  about  two  months  after  conception, 
oflification  commences  in  the  membranes  and 
cartilages  of  the  jaws.  For  example,  the  un- 
der jaw  is  at  firft  compofed  oftwo  pieces  con- 
nedted  by  ligaments  at  the  middle  of  the  chin. 
The  bafe  of  each  piece,  is  the  part  which  be- 

ginsto  offify;  then  the  fides,  which  areinge- 
♦ 

neral  called  alveolar  procefles,  undergo  a pro- 
greffive  change  of  confiftence.  They  are 
fprmed  of  two  laminx,  an  external  one  next 
the  cheek,  and  an  internal  on,e  next  the 
tongue ; fo  that  a groove  is  formed  by  thefe 
procefles,  in  which  are  contained  the  vefTels, 
nerves,  and  feveral  little  foft  pulpy  fubflances, 
all  of  which  are  feparated  from  each  other 
by  proper  membranes.  As  oflification 
advances,  bony  fibres  fhoot  acrofs  from  con- 
trary  fides  of  the  proceflhs,  forming  an  en- 
do fure  tround  each  pulp,  the  circumference  of 
which  is  commonly  called  a focket,  and  as 

•*  Albinus,  offiam  fetus  humani}  Munro,  Nelbitt, 
Hayre,  &c. 


forne 


( ‘X  ) 

forne  teetli  have  feveral  roots,  a diflind  focket 
is  formed  round  each  root. 

In  children  a certain  number  of  teetb  arc 
formed,  which  being  intended  to  laft  for  only 
a limited  time,  they  then  gradually  loofen, 
fall  out,  and  are  fucceeded  by  as  many  new 
ones,  forne  of  them  fall  about  the  fixth  or 
feventh  year,  while  others  remain  untii 
the  tenth,  twelfth,  or  even  the  fourteenth 
year.  The  neceflity  for  fhedding  the  infantile 
teeth  will  appear  fufficiently  obvious,  when 
we  confider  that  larger  teeth  in  general  are  ne- 
ceflary  for  the  purpofes  of  an  adult,  than  for 
thofe  of  a child ; fo  that  nature  found  it  an 
cafier  procefs  to  form  new  ones,  than  extend 
or  enlarge  the  old,  which  indeed  from  their 
particular  ftru£ture  could  not  be  effedted. 
When  the  parts  have  arrived  at  fuch  degree  of 
extent,  as  to  allow  teeth  to  be  formed  fufh- 
ciently  large,  the  teeth  fo  formed  are  never 
Ihed  ; fuch  are  the  adult  or  Permanent  grin- 
ders.  It  is  to  be  underftood  however,  that 
thefe  obfervations  relate  to  man,  or  quadru- 
‘peds,  whofe  teeth  refemble  thofe  of  man ; for 
in  other  animals  a remarkable  dilference  oc- 


curs 


( ) 

ciirs,  as  fhall  afterwards  be  particularly  no- 
ticed. 

' The  annual  change  of  the  fhell  of  the  lob- 
fter,  and  many  other  fpecies  of  fhell  fifh,  may 
be  explained  on  fimilar  principies ; for  their 
Ihells  are  formed  nearly  in  like  manner  with 
the  teeth,  and  of  courfe  they  cannot  extend  ; 
fo  that  when  the  body  of  the  animal  is  about 
to  increafe,  the  fhell  opens  in  a particular 
place,  allows  the  foft  parts  to  get  out,  and  in 
forne  fhort  time  after,  a new  fliell  is  formed 
over  them. 

I 

The  firfl  teeth  according  to  the  celebrated 
Albinus,  I have  called  Deciduous ; but  will 
now  make  ufe  of  the  word  Temporary  in  pre- 
ference,  that  being  the  term  in  moft  general 
ufe ; thefe  teeth  are  twenty  in  number,  and 
are  divided  by  Mr.  Hunter  into  three  claffes, 
called,  Incifores^  Cufpidati  and  Molares^  or 
Grinders.  There  are  in  each  jaw,  four  hici- 
fores^  two  Cufpidati^  or  thofe  commonly  called 
eye-teeth,  and  four  Grinders, 


The 


( xi  \) 

The  teeth  which  fucceed  them,  and  the  in- 
tire  of  the  adult  fet,  I have  called  Immutable, 
though  Albinus  confines  this  term  to  the 
grinders  of  the  adult,  which,  as  I faid  beforc 
are  not  fhed ; the  word  Permanent,  however, 
I intend  to  fubftitute  for  it.  Thefe  teeth  are 
thirty-two  in  number,  and  are  properly  di- 
vided  by  Mr.  Hunter  into  four  claffes ; in 
each  jaw,  there  are  four  Liclfores^  two  CufpU 
dati^  four  Bicujpldes^  or  the  two  at  each  fide 
immediately  next  the  Cufpidati^  and  fix  Grin- 
ders. 

As  almoft  every  name  which  has  been  hl- 
therto  made  ufe  of  to  exprefs  that  hard  and 
polilhed  fubftance,  with  which  the  body  of  a 
tooth  is  covered  externally,  fuppofes  it  to  be 
of  a vitreous  nature,  than  which  nothing  can 
be  more  erroneous ; I have  taken  the  liberty 
to  call  it  the  Cortex  Striatus^  as  fuch  an  appel- 
lation  feems  to  coincide  more  with  the  nature 
of  it. 

It  is  fcarcely  necelfary  to  obferve,  that  each 
tooth  is  divided  into  three  portions ; the  body 


or 


( ™ ) 

or  that  part  which  appears  above  the  gum  ; 
the  neck  dr  termination  of  the  Cortex  Stria- 
tus on  the  bony  part ; and  the  root. 


CHAR 


AN 
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&c. 


CHAPTER  I. 

Of  the  Rudiments  of  tbe  Temporary  teeth, 

On  examining  the  jaws  of  a foetus,  about 
the  fourth  month  after  conceptiori,  I obfei^- 
ed  the  rudiments  or  vafcular  membranes  of 
twelve  teeth  in  each  jaw ; fcil.  thofe  of  all  the 
temporary  teeth,  and  alfo  thofe  of  the  ante- 
rior permanent  grinders.  Thefe  membranes 
or  faes  were  even  at  this  period  fufficiently 
apparent,  and  fo  intimately  connedted  with 
the  internal  part  of  the  gum,  that  they  feemed 
derived  from  it,  and  came  away  with  it,  when 

torn 


( 2 ) 

tom  from  tlie  groove  In  the  jaw,  leaving  bc- 
hind  the  veflels,  nerves,  &c.  with  which  they 
had  been  in  contadt.  At  this  period  there  was 
fcarcely  any  appearance  of  the  bony  fibres, 
fhooting  acrofs  from  the  alveolar  procedes,  to 
form  fockets ; except  thofe  intended  for  the 
Incifores. 

The  veflels  which  enter  the  lower  part  of 
thefe  facs,  depofit  in  them  a fubftance,  exadt- 
ly  fimilar  to  jelly  in  confiftence  and  tranfpa- 
rency ; upon  this  the  bony  part  of  the  tooth 
is  formed  ; it  becomes  very  vafcular,  and  af- 
fumes  nearly  the  (hape  and  fize,  which  the 
upper  part  of  the  tooth  is  to  have,  after  the 
ofTification  of  it  has  commenced.  This  fub- 
llance  is  commonly  cailed  the  pulp  ; on  forne 
of  them  I obferved  elaftic  bony  fliells  already 
formed  in  the  foetus  I have  juft  mentioned  % 

In  the  left  fide  of  the  under  jaw  of  a foetus, 
about  the  fifth  month,  (the  internal  part  of 
the  alveolar  procefs  being  cut  away),  the  con- 


^ 7'ab.  i.  Fig.  i. 


nexion 


{ 3 ) 

nexion  of  the  veflels  with  the  facs  appeared 
as  they  are  reprefented  in  Tab.  i.  Fig.  2.  The 
preparation  from  which  this  figure  was  taken, 
had  been  dried  and  afterwards  preferved  in 
fpirits  of  turpentine,  fo  that  the  membranes, 
&c.  appear  very  much  contradfed.  But  in 
Tab.  V.  Fig.  i.  the  right  fide  of  the  recent 
under  jaw  of  a foetus  calf,  with  the  connexion 
of  the  gum,  veflels,  &c.  are  accurately  repre- 
fented. 

In  a foetus  between  the  eighth  and  ninth 
month,  oflification  had  comrhenced  on  all  the 
pulps,  and  at  one  point,  even  .on  the  pulp  of 
cach  of  the  anterior  permanent  grinders*.  The 
rudiments  were  all  of  them  nearly  feparated 
by  bony  partitions,  except  thofe  of  the  pofte- 
rior  temporary  and  anterior  permanent  grin- 
ders,  which  were  ftill  contained  in  the  fame 
focket  f. 

In  children  at  birth,  I have  generally  found 
the  fhells  fomewhat  more  advanced,  and  all 

* Tab.  i.  Fig.  3.  1.  f Tab.  iii.  Fig.  2.  d.  d. 

the 


•thepolnts  of  ofTification  nearly  united  on  thc 
pulps  of  the  temporaiy  grinders. 

The  facs  or  membranes  which  furround  the 
fhells,  are  thickeft  and  moft  denfe  next  the 
gum ; but  become  by  degrees  fofter  and  more 
gelatinous  towards  the,lowcr  part.  Tbey 
can  be  eafily  feparated  into  two  lamellse,  the 
external  of  which  is  fpongy  and  full  of  veffels. 
The  internal  one  is  more  tender  and  delicate, 
and  feems  to  contain  no  veffels  capable  of 
conveying  red  blood,  at  leaft  I could  not  dif- 
CDver  any  fuch,  even  though  affifted  by  a very 
fubtile  injedtion.  Thefe  experiments  I have  re- 
peatedlymade,on  the  membranes  of  premature 
calves,  with  the  fame  fuccefs  The  celebrata- 
ed  Mr.  John  Hunter  however  afferts  the  very 
reverfe,  for  he  fays  f , “ The  external  is  foft 
“ and  fpongy,  without  any  veffels ; the  other 
“ is  much  firmer,  and  extremely  vafcular.” 
The  internal  part  of  thefe'  facs,  foon  after  thc 
commencement  of  the  bony  fhells,  depofits  on 
their  points  and  fides  a foft  earthy  matter, 

* Tab.  V.  Fig.  6,  b.  b.  Nat.  Hift.  of  the  Human 
Teeth,  p.  87. 
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moiftened  wlth  a mucilagmous  fluid  ; a fmall 
quantity  of  which  is  found  between  the  mera- 
branes  and  fbells.  This  earthy  matter  I found 
even  at  birth  fo  foft,  that  it  could  be  fcraped 
off  with  the  nail  of  the  finger.  It  may  be 
proper  to  remark,  that  it  is  this  foft  earthy 
matter,  which  afterwards  becomes  the  cortex 
Jlriatusy2&  will  be  fully  demonftrated  in  its 
proper  place. 


CHAPTER  II. 

Of  the  piilp^  and  formatlon  of  the  bony  part  ' J 

a tooth. 

The  pulp  feems  intended  for  a purpofe 
fimilar  to  that  of  the  cartilaginous  matter  of 
the  other  bones,  thoiigh  the  procefs  of  its 
oflification  is  condudted  in  a different  manner. 
A tooth  is  formed  from  without  inwards,  the 
part  firft  formed  being  the  outermoft  layer, 
which  is  as  large,  and  probably  as  perfed  at 

B firff, 
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firft,  as  at  any  fubfequent  perlod  of  life.  I 
allude  here  to  that  part  only  of  the  outermoft 
layer,  on  which  the  fibres  of  the  cortex  ftria- 
tus  are  afterwards  to  be  arranged. 

OlTification  commences  on  the  higheft  br 
moft  prominent  point  of  what  is  afterwards 
to  be  the  cutting  edge  or  grinding  furface  of 
the  tooth  ; as  alfo,  on  as  many  points,  as  there 
are  eminences  on  the  pulp.  The  bony  mat- 

ter  being  firft  depofited  on  thefe  points,  it  ne- 

1 

ceflarily  becomes  hollowed  towards  the  pulp, 
and  gradually  augmenting,  at  length  forms 
over  it  fmall  elaftic  ftiells. 

\ N On  the  incifores  and  cufpidati^  whofe  forma- 
tion  is  more  fimple  than  that  of  the  others, 
there  is  in  general  only  one  fhell  formed 
but  on  the  grinders  feveral  of  them  appear, 
On  the  anterior  or  fmall  grinders,  there  are 
four  fhells  formed,  fometimes  however  but 
two  f.  On  the  pofterior  or.  large  grinders 
there  are  in  general  five  fhells,  of  which,  in 


t Tab.  i.  Fig.  i.  i. 

the 


* Tab.  i.  Fig.  I.  g.  g.  h. 


the  under  jaw,  three  are  placed  externally  or 
ndxt  the  cheek,  and  two  internally  In  the 
upper  jaw,  theyare  fohtuated,  that  their  emi- 
j^iences  are  adapted  to  the  hollows  of  the  oppo- 
fite  teeth  in  the  under  jaw.  f . As  offification 
advances,  the  bafes  of  thefe  fhells  come  in  con- 
ta£t,  and  at  length  unite,  fo  as  to  form  one 
fhell  J,  after  which,  offification  proceeds  for 
forne  time,  as  in  the  Incifores  and  Cufpidati, 
gradually  extending  over  the  greater  part  of 
the  pulp ; and  when  fo  far  advanced  as  to 
form  the  body  of  the  tooth,  it  begins  to  con- 
tradi from  without,  thus  fhaping  the  neck, 
from  which  the  root  or  roots  are  to  coin^ 
mence  §. 

As  the  bone  of  the  tooth  increafes  in  thick- 
nefs,  the  pulp  is  proportionally  diminiffied,  and 
feems  as  it  were  converted  into  bone  *,  its  con- 
nexion  however  with  the  bony  part  is  very 
ffight,  except  at  its  extreme  elaftic  edge,  fo  that 
when  the  membrane  furrounding  the  tooth  is 


* Tab.  iv.  Fig.  i. 
f Tab.  iv.  Fig,  8. 


t Tab,  iv.  Fig.  2.  and  9. 
§ Tab.  iv.  Fig.  3,  b. 
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eut 


the  fhell  is  removed,  the  pulp  appears  covered 
■with  a veiy  delicate  merabrane,  on  which  the 
vefTels  form  a net-work.  This  feemstobe  a pro- 
pagation  of  xht  periojl eum  which  enters  the  ca- 
na! of  the  jaw,  along  with  the  veflels,  and 
probably  from  whence  are  derived  the  bony 
lamellse  of  which  a tooth  confifts  Though 
this  membrane  is  fo  flightly  connedted  with 
the  internal  part  of  the  fhell,  I cannot  think 
Mr.  Hunters  alTertion  warrantable,  when  he 
fays,  “ nor  are  there  any  veflels  going  from 
“ the  one  to  the  other  f He  might  as  well 
have  denied  the  exiftence  of  vefTels  in  the 
cryftalline  lens,  as  it  more  readily  flips  out 
of  its  capfula,  than  this  pulp  from  its  fhell.  ^ 

As  the  pulp  has  originally  no  procefs  an- 
fwering  to  the  root  or  roots,  it  has  been  fup- 
pofed  that  it  is  lengthened,  or  fqueezed  out  fo 

* Tab.  i.  FIg.  8.  a.  b.  f Nat.  Hift.  p.  89. 
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as  to  form  tliem,  according  as  the  cavity  in 
the  body  of  the  tooth  is  filled  up  by  the  oihfi- 
cation  I have  already  mentioned  that  the 
pulp  at  firft  afliimes  little  more  than  the  fize 
of  the  upper  part  of  the  body  of  the  tooth, 
which  is  to  be  afterwards  formed  upon  it  j 
but  it  is  depofited  and  extends  in  proportion, 
as  oifification  advances.  It  is  the  pulp  and 
its  velfels  which  give  a determinate  fhape  and 
fize  to  the  body  of  the  tooth,  and  it  will  in 
its  proper  place  be  fhewn,  that  its  procefles 
determina  the  fhape  and  fize  of  the  roots. 
How  is  it  poffible  that  the  fimply  filling  up 
the  cavity  in  the  fhell  of  a grinder,  could  oc- 
cafion  the  pulp  to  lengthen  out  into  two, 
three,  and  fometimes  four  roots  ? 


Of  thofe  teeth  which  are  to  have  but  one 
loot,  the  pulp  increafes^in  length  as  I have  de- 
fcribed,  becoming  more  and  more  contraded 
towaids  the  point;  and  as  oflification  advances, 
the  bone  forms  on  it  a kind  of  conical  tube  f. 

* Nat.  Hift.  p.  yo. 

t Tab.  iv.  Fig.  23,  24,  and  25.  a.  a.  a. 
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But,  in  tliofe  teeth  whlch  are  tp  have  morP 
than  one  root,  a beaiitiful  procefs  is  carried  on. 
In  the  grinders  of  the  lower  jaw,  which  in 
general  have  but  two  roots,  tlie  pulp  is  divid- 
ed  into  fo  many  procefles,  a little  below  the 
neck ; at  this  period,  there  is  but  one  general 
opening  in  the  fhell,  from  the  oppofite  fides 
of  the  edge  of  which,  olfeous  fibres  or  little 
bars  fhoot  acrofs,  through  the  divihon  of  the 

I 

pulp  ; thefe  meet  and  unite  in  the  middle,  and 
fo  divide  the  cavity  of  the  fhell  into  two  open- 
ings,  forming  over  it  a little  arch  In  the 
grinders  of  the  upper  jaw,  which  have  in 
general  three  roots,  the  pulp  is  divided  into 
as  many  proceffes,  and  the  offeous  bars  fhoot 
through  them,  from  as  many  different  points 
in  the  margin  of  the  fhell,  and  uniting  in  the 
midile  divide  the  cavity  into  three  openings, 
two  of  which  are  placed  externally,  and  one 
internally  j*.  Sometimes  an  offeous  point  is 
depofited  in  the  centre  of  thefe  proceffes,  and 
hbres  fhooting  acrofs  from  the  margin  of  the 

* Tab.  iv,  Fig.  and  4.  a.  a. 

-)■  Tab.  iv.  Fig.  lo,  and  ii.  a.  a. 


fhell 


( II  ) 

fhell  joln  it,  whidi  anfwers  the  fame  purpofe 
From  thefe  openings,  the  procelTes  of  the  pulp 
commonly  become  more  and  more  divergent, 
and  oflification  extending  on  them  forms  a 
conical  or  flatted  tube  on  each,  as  in  teeth 
which  have  but  fmgle  roots  j'.  Sometimes 
the  pulp  is  divided  at  the  neck  only  into  two 
proceffes ; oflification  goes  on  for  forne  time 
as  ufual,  but  one  or  both  of  thefe  become  di- 
vided again,  and  fo  three  or  four  roots  are 
formed.  I have  met  a few  of  the  permanent 
grinders,  in  which  the  pulp  did  not  divide  in- 
to proceffes,  fo  that  only  one  root  was  formed  J. 
The  pulp  continues  to  advance  fafter  than  the 
oflification  §,  until  each  procefs  has  acquired 
its  proper  length  and  fhape ; then  the  pulp 
exccpt  where  the  veflels  and  nerves  enter,  be- 
comes  entirely  furrounded  with  bone, 

Mr.  Hunter  mentions  |[,  “ By  the  obfer- 
“ vations  which  I have  made  in  unravelling 
“ the  texture  of  the  teeth,  when  foftened  by 

* Albin.  Acad.  Annot.  Lib.  ii.  p.  ly. 

f Tab.  iv.  Fig.  22.  a.  § Ibid.  Fig.  5,  and  12.  a.  a.  a. 

J Tab.  iv.  F;g.  31.3.  ||  Nat.  Hift.  p,  92. 
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“ an  acid,  and  froin  obferving  tlie  dirpofitlon 
of  the  red  parts  in  the  tooth  of  growing 
“ animals,  interruptedly  fed  with  madder,  I 
“ find  that  the  bony  pait  of  a tooth  is  formed 
“ of  lamellcB^  placed  one  within  another. 

“ The  outer  lamella  is  the  firft  formed,  and  is 
“ the  fliorteft  : the  more  internal  lamella 
“ lengthen  gradually  towards  the  fang,  by 
“ which  means  in  proportion  as  the  tooth  grows 
“ longer,  its  cavity  grows  fmaller,  and  its  fides 
“ grow  thicker.”  Now  from  my  obfervations, 
the  fadt  is  diredtly  thereverfe ; the  outer  lamella^ 
which  is  the  firft  formed  is  longeft,  the  inter- 
nal lamella  become  fhorter  and  fhorter,  and 
the  laft  formed  is  the  fhorteft  Hence  in 
teeth  with  fmgle  roots,  the  cavity  of  the  fhell 
is  not  only  diminifhed,  but  it  recedes  from  the 
apex  or  cutting  edge  of  the  tooth,  whilft  a 
conical  tube  is  left  for  the  admiffion  of  veiTels, 
&c.  the  bafe  of  which  ending  in  the  body  of 
the  tooth,  has  its  opening  or  point  nearly  in 
the  extremity  of  the  root  "j'.  The  lamella  of 

* Tab.  Iv.  Fig.  20,  21,  22,  23,  24  and  25.  b.  b.  b. 
f Ibid.  Fig.  25.  a. 
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a giinder,  are  diftributed  more  irregularly  than 
thofe  of  any  other  tooth,  on  account  of  the 
protuberances  of  its  pulp.  As  its  external  la- 
mella advances  very  flowly,  a great  number 
of  the  intemal  ones  are  advancing,  at  the  time 
that  the  external  lamella  has  got  fo  far  as  to 
form  the  neck.  So  that  the  cavity  of  a grin- 
der  recedes  from  the  grinding  furface,  more 
rapidly  than  that  of  any  other  tooth  *.  After 
the  roots  commence,  the  cavity  is  foon  dimi- 
nifhed,  the  offification  going  on  at  the  fame 
time  at  both  the  upper  and  under  parts  of  it  "f. 
As  many  conical  or  flatted  tubes  are  left  lead- 
ing  to  the  cavity,  as  there  are  roots ; and  as 
many  hollows  or  depreffions  in  the  fuperior 
part  of  the  cavity,  as  there  are  protuberances  on 
the  grinding  furface.  The  pulp,  though  very 
much  diminifhed,  ftill  retains  nearly  its  origi- 
nal  fhape 

It  may  appear  fmgular,  that  the  pulp  fhould 
not  be  entirely  obliterated,  and  the  olTification 


* Tab.  iv.  Fig.  20.  b.  J Ibld.  Fig.  21,  and  22.  a.  a. 
t Ibid.  Fig.  21,  and  22.  d.  d. 
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completed,  wlthoiit  any  remaining  cavlty  ; it 
however  affords  this  advantage,  that  the  vef- 
fels  and  nerves  diftributed  on  the  foft  mem- 
brane  of  the  pulp  may  have  free  adlion  and 
not  be  comprefled  ; by  which  means  the  in- 
ternal  bony  part  of  the  tooth  may  be  more 
readily  nourifhed. 

It  is  aflerted  by  a celebrated  Anatomift,  that 
he  has  conftantly  found  two  holes  near  the 
point  of  each  root,  for  the  admilTion  of  vef- 
fels,  not  only  of  the  Incifores  and  Cufpidati, 
but  alfo  of  thofe  of  the  Grinders  ; which  he 
fuppofes  to  have  been  eftablifhed  by  nature,  in 
' order  to  guard  againft  accident,  left  if  one  vef- 
fel  were  injured  or  deftroyed,  the  pther  might 
continue  to  nourifb  the  pulp.  I confefs  I was 
never  fo  fortunate  as  to  meet  a fmgle  inftance 
of  this  kind,  even  in  the  Incifores  of  large  ani- 
mals  ; except  in  fuch  cafes  as  Euftachius  men- 
tions,  where  he  fays,  (fpeaking  of  the  roots 
of  the  permanent  grinders),  “ Many  of  thofe 
“ (fc.  roots,)  being  flattened,  their  fides  thus 
“ approach  ; fo  that,  inftead  of  a circular 
“ opening,  an  oblong  one  is  formed,  the  cen-' 

“ tral 
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“ tral  points  of  whofe  fides  coming  into  con- 
“ ta£t,  leave  at  either  end  a fmall  canal  * f.” 
In  fuch  roots,  however,  I have  frequently 
found  but  one  opening  externally,  for  the  ad- 
miffion  of  veffels  &c.  but  after  their  entrance, 
each  divided  into  two  branches.  Haver 
mentions  if:,  that  in  a tooth  which  had  but  one 
root,  he  met  two  palfages,  one  at  each  fide. 
This  root  muft  have  been  formed  in  the  man- 
icer Euftachius  defcribes.  I have  feen  a few 
of  the  permanent  Incifores  with  almoft  two 
diftind;  roots,  the  Cufpidati  with  two,  fome- 
times  with  three  roots,  and  the  Grinders  with 
four  and  cven  five  roots,  and  of  courfe  as  many 
openings  as  roots. 


* Tab.  1V4  Fig.  7.  a. 

“ f Sxpc  enim  earum  multae  hanc  ob  caufam  am- 
piam  rotunditatem  in  latitudinem  mutant,  cujus  duae 
“ extremae  partes  quum  fe  mutuo  occurfu  tangant, 
foramen  anguftum  et  oblongum  efficitur,  quod  in  me- 
dio  fere  obcaecatum  duos  parvos  canaliculos  utrimque 
obtinet (Opufcul.  De  Deniib.  p.  26.  J 
:j:  Ofteologia,  p.  79. 
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CHAPTER  III. 

Of  the  gradual  uDofle  of  the  membrane  whlch 
fiirroimds  the  body  of  a tooth^  and  the  period 
at  'which  the  temporary  teeth  in  gener al  ap- 
pear. 


Teie  membrane  which  depofits  the  earthy 
matter  of  the  Cortex  Striatus^  does  not  adhere 
to,  but  loofely  furrounds  the  body  of  the 
tooth  ; but  as  foon  as  the  neck  is  formed,  the 
margin  of  the  membrane  adheres  to  it  fo  firm- 
ly  at  that  part,  that  it  cannot  be  feparated  from 
it,  without  lacerating  feveral  veflels,  which 
pafs  from  it  to  the  bone.  The  membrane  be- 
comes  much  thinner  at  this  part,  and  I could 
not  feparate  it  at  any  period  into  two  la-  - 
melloe 


As  offification  advances  on  the  root  or  roots, 
the  body  of  the  tooth  rifes  in  the  focket,  and 

* Tab.  iy.  Fig.  12,  b. 
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of  courfe  the  invefting  membrane  rlfes  witb 
it. 


The  Cortex  Striatus  is  firft  perfefted  or 
cryftallized  on  the  cutting  edges  or  protube- 
rances  of  the  tooth,  and  proceeds  gradually 
from  thence  to  the  neck  where  it  terminates ; 
and  in  proportion  as  the  firft  part  of  the  Cortex 
Striatus  is  cryftallized,  that  portion  of  the 
membrane  which  formed  it  becomes  thinner, 
Icfs  vafcular,  and  at  length,  having  performed 
the  particular  fundtion  for  which  it  was  de- 
ftined,  is  totally  wafted  or  abforbed.  The 
gum  alfo  partakes  of  this  tendencyto  wafte,and 
the  tooth  gradually  appears  through  it ; part 
of  the  membrane  ftill  remains  on  the  body  of 
the  tooth  this  however  is  wafted,  as  the  Cor- 
tex Striatus  covered  by  it  attains  to  perfedlion. 
So  that  all  that  portion  of  the  membrane,  which 
loofely  furrounded  the  body  of  the  tooth,  is 
deftroyed  when  the  tooth  has  rifen  to  its  pro- 
per  height.. 


* Tab.  Iv.  FIg.  5,  b. 
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'De  la  Sonne  and  other  phyfiologlfts,  at- 
tempt  to  afTign  a caufe,  why  the  teeth  rife  and 
pafs  through  the  gum,  by  faying;  that  as 
roots  are  added,  the  bodies  of  the  teeth  are 
puflied  or  forced  up  through  the  gum,  this 
being  fofter  than  the  bottom  of  the  fockets. 
But  when  we  come  to  confider  the  appear- 
ance  of  the  permanent  teeth,  we  fhall  be  fully 
fenfible  how  inadequate  fuch  a theory  is* 

It  has  been  meritloned  by  moft  authors, 
who  have  written  on  dentition,  that  the  mem- 
brane  which  furrounds  the  body  of  a tooth,  is 
ftretched,  bruifed,  and  even  lacerated  by  the 
increafed  fize  of  the  tooth ; Dr.  Underwood 
fuppofes  it  to  be  ftrong  and  ^nervous,  and 
adds  t,  “ The  moft  painful  part  of  dentition, 
“ and  that  in  which  children  are  moft  expofed 
“ to  convulfions,  is  ufually  from  the  teeth 
“ cutting  through  the  periojieum^  (or  nervous 
“ membrane  mentioned  above),  that  covers 

* Acad.  des  Scien.  in  4to.  L’an.  1752.  Mem.  p.  168. 

f Difeafes  of  Children,  vol.  i.  p.  213,  and  214. 
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“ the  teeth.”  Van  Swieten  although  did 
not  believe  the  temporary  teeth  had  rootS, 
fays,  “ Thefe  rudiments  of  the  teeth  are 
“ placed  in  the  fockets  of  the  jaws;  but  the 
“ opening  from  each  of  thefe  fockets,  is  cover- 
“ ed  by  a thick  coriaceous  membrane,  which 
“ muft  be  bruifed  or  even  torrt  by  the  tooth 
“ in  burfting  out ; fo  that  after  the  tooth  had 
“ burft  out,  the  ragged  edges  of  this  membrane 
“ have  been  obferved  by  the  accurate  Herrif- 
“ fant.  Thefe  edges  becoming  dry,  fall  away 
‘‘  fpontaneoufly.  Therefore  the  tooth  in  en- 
deavouring  to  make  its  way  out,  muft  exert 
“ a confiderable  force,  in  order  to  break 
“ through  this  membrane 


* Hscrent  illa  dentium  germina  in  alveolis  maxilla- 
rum ; fed  horum  alveolorum  exitus  tegitur  mem- 
brana fatis  denfa  coriacea,  qute  ab  erupturo  dente 
pertundi  debet,  quinimo  lacerari;  ita  ut,  pofl;  erup- 
tionem dentis,  lacerae  hujus  membranae  laciniae  ob- 
fervatae  fuerint  ab  accurato  in  fimilibus  indagan- 
dis Herrijfant.  Exficcatae  dein  hae  laciniae  fponte 
cadunt.  Magna  ergo  fatis  vis  a dente  erupturo  fieri 
debet,  ut  hanc  membranam  rumpat.” 

Comment.  vol.  xiv,  p.  743. 
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• It  appeai-s  rather  ftrange  that  Van  Swieten 
could  imagine,  that  the  temporary  teeth,  which 
in  another  part  of  his  work,  he  obferves, 
have  no  roots,  could  perform  ali  thefe  vio- 
lent efforts,  fo  as  to  burft  through  this  mem- 
brane.  Even  Mr.  Elunter  fays*,  “ When 
“ the  tooth  cuts  the  gum,  this  membrane  or 
“ capfula  is  likewife  perforated ; after  •which 
it  begins  to  wafte.”  Others  are  of  opinion, 
that  the  membrane  being  lacerated,  the  body 
of  the  tooth  pafles  up  through  it,  and  that  it 
afterwards  becomes  the  periofteum  of  the  rooL 
From  what  I have  already  faid,  the  impoffibi- 
lity  of  a tooth  burfting  or  rifing  through  its 
membrane  will  be  eafily  perceived,  for  as  it  is 
firmly  United  to  the  neck  of  the  tooth,  it  muft 
partake  of  the  fame  precife  motion  with  the 
tooth,  and  therefore  muft  after  fuch  motion  of 
the  tooth  retain  the  fame  relative  pofition  to- 
wards  it,  as  before.  So  that  the  difappearance 
of  the  membrane  is  not  owing  to  a rupture  of 
it,  but  to  a wafting  or  abforption  of  it,  in  pro- 
portion  as  it  has  perfedfed  the  Cortex  Striatus. 
This  fa(ft  will  be  more  fully  explained,  when 

* Nat.  liin:.  p.  87. 
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we  come  to  fpeak  of  the  teeth  of  animals  in 
general.  I have  feen  the  ragged  edges  of 
the  membrane,  appearing  above  the  level  of 
the  gum  ; a fimilar  appearance  was  no  doiibt 
obferved  by  Heriflant,  though  he  attributed 
it  to  a wrong  caufe. 

Galen,  Euftachius,  and  others  were  of  opl- 
nion,  that  the  upper  teeth  appeared  fooner 
than  the  under ; they  were  fully  aware  how- 
ever,  that  they  appear  irregularly  and  at  dif- 
ferent periods.  Mr.  Hunter  defcribes  their 
appearance  in  the  folio wing  words  “ The 
“ incifores  begin  to  cut  or  pafs  through  the 
“ gums ; firft,  generally  in  the  lower-jaw ; but 
“ the  cufpidatus  and  molares  of  the  foetus,  are 
not  formed  fo  faft  as  the  hicifores ; they  ge- 
“ nerally  all  appear  nearly  about  the  fame  time, 
“ viz.  about  the  twentieth  or  twenty-fourth 
month  ; however,  the  firft  grinder  is  often 
“ more  advanced  within  the  focket  than  the  cuf- 
“ pldatus^  and  moft  commonly  appears  before 
“ it.”  Chirurgical  writers  in  general,  give  us  a 


* Nat.  Hift.  p.  78. 
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rnoft  curious  jumble,  refpe<fHng  the  appciarance 
during  dentition ; and  moft  of  the  ftrenuous  ad- 
vocates  for  cutting  and  hacking  the  gums  of 
children,  feem  perfedly  ignorant  of  the  or- 
der  in  which  the  teeth  appear.  Dr.  Under- 
woodfays*,  “ The  two  front  teeth  in  the 
lower  jaw  are  ufually  cut  the  firft,  and  it  is 
“ commonly  a few  weeks  longer,  before  the 
“ correfponding  ones  in  the  upper  jaw  make 
“ their  appearance.  After  which,  it  is  fre- 
quently  a confiderable  time  before  the  next 
“ urider  teeth  come  out;  btit  fometimes,  though 
“ not  often,  fix  or  eight  are . cut  in  a hafty 
“ fucceflion.  Children  fometimes  cut  their 
“ teeth  irregularly,  or  crofs,  as  it  is  called,  both 
“ by  the  teeth  appearing  firft  in  the  upper 
“ jaw,  and  alfo  at  a diftance,  inftead  of  being 
“ contiguous  to  each  other : this  is  accounted, 
“ and  with  forne  reafoU,  an  indication  of  pain- 
“ fui  or  difficult  dentition*”  It  is  unneceflary 
at  prefent,  to  enter  more  fully  into  the  inac- 
curacies  of  thefe  authors,  or  to  fay  any  thing 
refpeding  their  operations,  (which  were  ali 


* Difeafcs  of  Children,  vol.  i.  p.  20^. 
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blindly,  and  I muft  fay,  very  often  raflily  per- 
formed  for  want  of  anatomical  knowledge  of 
thefe  parts,)  as  I intend  to  enlarge  confider- 
ably  on  this  fiibjedt,  when  I come  to  treat  on 
dentition. 

As  oflification  does  not  commence  on  all 
the  pulps  at  the  fame  time,  in  general  thofe 
on  which  it  firft  commenced  are  fooneft  per- 
fedt,  and  of  courfe  they  appear  through  the 
gum  firft.  I have  obferved  on  examining  the 
teeth  of  a number  of  children  at  birth,  that  the 
bodies  of  the  middle  incifores  of  both  jaws  were 
moft  perfedt ; the  lateral  incifores  and  the  fmall 
grinders  next ; and  the  aifpidati  and  large 
grinders  leaft  perfedt  In  general  the  teeth 
begin  to  appear  about  the  fixth,  feventh  or 
eighth  month  after  birth  ; but  there  are  forne 
exceptions  to  this  rule ; owing  to  the  rapid 
progrefs  of  olfification  in  forne  children,  and 
the  flownefs  of  it  in  others.  There  ai'e  a few 
inftances  of  children  at  birth  having  one  or 


Tab.  i.  FIg.  3.  h.  h.  i.  k.  k. 
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two  of  the  incijores  already  ciit,  and  in  fudi 
cafes  it  is  often  neccflary  to  remove  them  imme- 
diately;  on  the  contrary,  in  children  appa- 

f 

rently  healthy,  they  have  not  begun  to  appear 
till  the  fiirft,  fecond,  or  even  the  third  year. 
They  for  the  moft  part  appear  in  pairs,  or  the 
two  correfponding  with  each  other,  nearly  at 
the  fame  time.  The  firft  are  the  middle  inci- 
fores  of  the  under  jaw,  in  a few  weeks  after 
the  middle  incifores  of  the  upper ; in  a month 
or  fix  weeks  after,  we  have  reafon  to  exped 

the  lateral  incifores  of  the  under  jaw,  and  in  a 

> 

flioit  time  after  thofe  of  the  upper ; about  the 
twelfth  or  fourteenth  month,  the  anterior  or 
fmall  grinders  of  the  under  jaw  appear,  and 
frequently  about  the  fame  time  thofe  of  the 
upper;  about  the  fixteenth  or  twentieth  month 
the  cufpidati  appear  firft  in  the  lower  jaw,  and 
from  the  twentieth  to  the  thirtieth  month  the 
pofterior  or  large  grinders  appear  in  the  fame 
order  : fo  that  in  general  about  the  fecond  or 
third  year,  the  twenty  temporary  teeth  are 
complete. 


We 
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We  muft  not  expe£t  however  to  find  the 
teeth  always  appear  in  the  precife  order  I 
have  juft  now  mentioned.  I have  frequently 
met  with  forne  irregularities,  fuch  as  one  tooth 
appeaiing  a confiderable  time  before  its  fellow ; 
ali  the  incifores  of  the  under  jaw,  appearing 
before  any  of  the  upper;  and  the  reverfe, 
though  veiy  feldom,  has  fometimes  taken  place ; 
the  anterior  yr/WtTj-  fometimes  appear  fooner 
than  the  lateral  incifores^  and  the  lateral  incifores 
of  the  upper  jaw,  fooner  than  thofe  of  the  un^ 
der  ; I have  fometimes  obferved  the  pofterior 
grinders  appear  earlier  than  the  cufpidati ; but 
I never  fiw  an  inhance  of  the  cufpidati  ap- 
pearing previous  to  the  fmall  grinders ; fome- 
times three  or  four  teeth  appear  nearly  at  the 
fame  period,  but  I never  met  an  inftance  of 
the  cufpidati  and  grinders  appearing  in  fuch 
rapid  fucceffion  as  Mr.  Hunter  and  Dr.  Un^ 
derwood  mention.  Dr.  Armllrong  fays 
that  he  met  tvvo  cafes,  where  the  fmall  grin- 
ders appeared  firfl;  of  all ; I have  lately  met  a 
cafe  fimilar ; however  by  carefully  exainin  ng 


* Dlfcafes  of  ChiUlren,  p.  82. 
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the  gums  of  a child,  we  cati  feldom  miftake 
what  tooth  is  about  to  appear,  as  the  gum  is 
frequently  fomewhat  highcr  over  it,  than  elfe- 
where  or  it  becomes  fo  thin,  that  through 
it  the  fhape  of  the  tooth  can  be  perceived. 


CHAPTER  IV. 

Oj  the  commencement  and  j^matlon  ef  the  per- 
manent teeth, 

PIaving  now  fully  traced  the  temporaiy 
teeth,  from  their  origin  to  their  perfe£t  ftate  ; 
that  I may  be  better  imderftood,  I fhall  follow 
nearly  a fimilar  plan,  with  refpe£t  to  the  per- 
manent. I think  it  unneceflary  to  dwell  on 
the  ingenious  hypothefes  of  Vefalius,  Diemer- 
broek  and  others,  who  fiippofed  that  the  bo- 
dies  of  the  permanent  teeth  were  produced 


* Tib.  I.  Tig.  4,  and  5.  a.  a. 
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from  the  old  roots  of  the  temporary.  Die- 
merbroek  adduces  in  fupport  of  his  dod:rine 
an  inftance  of  the  ftag,  who  changes  his  horns 
every  year,  or  year  and  half,  when  as  he  fup- 
pofed  from  their  old  roots,  new  horns  arofe  ; 
but  a full  account  and  refutation  of  thefe  opi- 
nions  may  be  feen  in  the  works  cf  the  learn- 
ed  Albinus  Fallopius  fuppofed,  that  a cer- 
tain  latent  feed  in  the  jaws  produced  a new 
range  of  teeth  f . But  Euftachius  explaiiied 
much  more  clearly  what  takes  place,  than  any 
of  his  predeceflbrs,  and  indeed  comes  very 
near  the  truth,  in  the  following  words.  “ On 
“ difledling  a child  immediately  after  birth, 
‘‘  both  jaws  being  laid  open,  the  incifores^  ca~ 
“ nini  and  three  grinders  appeared,  partly  gela- 
“ tinous,  partly  bony,  of  no  fmall  fize,  and 
“ completely  furrounded  by  their  fockets;  but 
“ having  carefully  removed  the  indfores  and 
“ canini^  I obferved  a very  thin  interflice, 
“ fcarcely  converted  into  bone,  which  being 
“ removed  with  equal  care,  1 difcovered  the 
“ like  number  of  hicifores  and  canini^  almoft 

* Acad.  Annot.  lib.  ii.  p.  3. 

f Obfervat.  Anatom. 
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“ gelatlnous  and  of  a fmaller  fize,  which  ly- 
“ ing  behind  the  former  oi).es,  and  in  their 
. “ proper  cavities,  were  placed  diredtly  oppofite 
“ to  one  another.  I confefs,  I did  not  fee 
“ any  trace  of  the  grinders  and  jaw  teeth 
“ which  appear  about  the  feventh  year,  and 
“ often  much  later 

Urbain  Hemard,  an  ingenious  French  ana- 
tomift,  makes  ufe  of  nearly  the  fame  words, 
when  treating  on  this  fubje<5t.  ‘‘  He  had  dif- 
fed:ed,  in  prefence  of  his  friends,  capa- 
“ ble  of  underftanding  this  demonftration,  fe- 
veral  infants  three  or  four  days  old,  and. 


*■  Foetu,  fimul  atque  editus  efl:,  difledto,  aperta  utra- 
“ que  maxilla,  occurrunt  incifores^  canini^  ac  tres  mo- 
**  lareSy  partim  ir.ucofi,  partim  cflei,  non  obfcurie  magnitu- 
“ dinis,  fuifque  pnsfepiolis  undique  vallati  j inciforibus 
autem  et  caninis  i^oSisL  manu  detradlis,  tenuifllmum  In- 
“ terllitium  vix  ofleum  faftum  confpicitur,  quo  pari  difin 
ligentla  amoto,  obviam  veniunt  totidem  incifores  et  ca~ 
■ - nini  pene  muccfi  et  longe  minores,  qui  pofl;  alios 
“ priores  in  propriis  caveis  latentes,  fingull  fingulls  e re- 
gione  oppofiti  collocati  eflent  *,  molarium  et  genuino- 
“ rum  qui  circa  feptennium,  ac  longe  etiam  poftea  ori- 
untur,  fateor  me  nullum  veUigium  vidifle.”  Opufcul. 
de  Derdib.  p. 
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“ qthers  juft  born  ; he  found  that  the  incifores^ 
“ the  canini  and  forne  molares  on  each  fide  of 
“ the  jaws,  were  in  part  bony  and  in  part  mti- 
“ cilaginous,  of  middling  fize,  and  furrounded 

“ by  their  little  cafes  or  fockets ; that  after 

\ ■ 

“ having  removed  the  firft  incifores  and  canine 
“ teeth,  he  obferved  a bony  partition ; and 
“ that  after  having  likewife  removed  this,  he 
“ met  under  it,  as  many  new  incifores  and  canine 
“ teeth,  as  there  were  of  the  firft,  almoft  en- 
“ tirely  mucilaginous.  But  as  to  the  great 
“ molares^  which  at  feven  or  eight  years  old, 
“ or  a long  time  after,  begin  to  appear  through 
“ the  gum,  he  confefles,  he  never  found  any 
trace  or  beginning  of  them 

It 


* II  avolt  anatomifc,  en  prefence  de  fes  amis  capa^ 

“ bles  de  cette  demonftration,  plufieurs  enfans  nez  de- 
“ puis  trois  ou  quatre  jours,  et  d’autres  a Tinftant  de  leur 
“ naiflance,  il  a trouve  que  les  inclfives,  ies  canines,  et  ^ 
plufieurs  molaires  de  chaque  cote  des  macholres,  etol- 
“ ent  en  partie  ofleufes,  et  en  partie  mucilagineufes,  de 
“ mediocre  grandeur,  et  entourees  de  leurs  petits  etuis, 

“ ou  alveoles  ; qu  ’apres  avoir  tire  dehors  les  premieres 
dents  incifives  et  canines,  il  avoit  remarque  un  entre 
deux  offeux } et  qu’  apres  1’avoir  pareillement  6te,  il 

**  avoit 
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It  appears  that  Urbain  Hemard  was  not  ac- 
quainted  with  Euftachius’s  work,  fo  that  he  is 
entitled  to  an  equal  fhare  of  inerit ; and  al- 
though  the  celebrated  Albinus  confirms  the 
defcription  bf  thefe  parts,  as  related  by  Eufta- 
chius,  yet  Dr.  Nefbitt  thought  tbem  imaginary, 
and  fays  “ There  is  not  at  birth,  as  Eufta- 
“ chius  imagined,  the  leaft  appearance  that  I 
“ could  ever  find  of  the  layer  or  row  of  teeth, 
“ by  which  the  firft  is  afterwards  ufually 
“ thruft  out.”  Since  fo  great  an  anatomift  as 
Dr.  Nelbitt  did  not  credit  the  demonftrations 
of  Euftachius,  though  fupported  as  I already 
mentioned  by  Albinus,  becaufe  fimilar  ap- 
pearances  did  not  occur  to  him,  and  finding 
fuch  an  imperfebt  defcription  of  their  origin 
in  Mr.  Hunteris  work,  I have  dilfeded  a great 

**  avoit  rencontre  deflbus  tout  autant  de  nouvelles  dents 

incifives  et  canines  qu’il  yen  avoit  auparavant,  pref- 
“ que  toutes  mucilagineufes.  Quant  aux  groffes  mo- 
“ laires,  qui  a-fept  ou  huit  ans,  ou  longtems  apres,  com- 
« mencent  a fortir,-  il  confefTe  n’en  avoir  jamais  trouve 
“ aucune  trace,  ni  commencement.”  Fauchard  Chirur- 
gien  JDetitiJley  p.  37.  et  feq. 

* Hum.  Ofteogcny,  p.  98. 
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number  of  Infants  to  afcertain  this  point,  which 
I think  of  the  greatell  importance. 

I have  already  mentloned,  that  in  the 
youngeft  foetus  I examined,  I obferved  the  m- 
diments  of  the  four  anterior  permanent  grin- 
ders^,  though  I could  not  difcover  the  flighteft 
appearancc  of  any  of  the  other  permanent 
teeth.  But  in  a foetus  about  the  eighth  month, 
I found  the  commencement  of  the  facs  of  the 
hicifores  and  cufpidati ; they  were  not  placed 
under  the  temporary  teeth,  nor  indeed  fo  deep 
in  the  jaw,  but  within  fide  of  them,  that  is  to 
fay,  in  contad;  with  their  inner  furface,  lying 
between  that  and  the  internal  piate  of  the 
alveolar  procefs,  and  as  Albinus  remarks,  they 
were  contained  in  the  fame  fockets  with  the 
temporary  f . In  a foetus  between  the  eighth 
and  tiinth  month,  thefe  facs  were  ali  perfedfly 
diftindh,  and  the  pulps  of  the  iniddle  incifores 
were  tolerably  ad^anced,  they  were  elongated 
a little  in  the  fockets,  and  the  jaws  happened 
to  be  fo  far  advanced,  that  the  upper  furface  of 

* Vide  Chap.  i.  Page  i.  -f  Ofllum  Foetus  Humani. 
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tlie  fockets  of  the  middle  permanent  incifores 
wete  offified,  the  lower  part  remaining  ftill 
membranous : the  other  fockets  were  lefs  per- 
fert, and  exaddly  in  that  ftate  as  defcribed  by 
the  accurate  Euftachius.  In  chiidren  fome- 
what  farther  advanced,  I found  them  nearly 
as  Hemard  mentions,  and  I confefs  I did  not 
obfei*ve  in  fuch  young  fubjedts  the  flighteft 
veftige  of  thofe  which  fucceed  the  temporary 
grindersy  or  any  appearance  of  the  middle  per- 
manent ones. 

Having  fully  fhewn  that  the  aflertions  of 
Euftachius,  Hemard  and  Albinus  are  true,  I 
come  now  to  treat  more  at  large,  of  the  rela- 
tive fituation  and  conncxion  of  the  rudiments 
of  the  permanent  with  the  temporary  teeth, 
which  have  been/hitherto  unaccountably  over- 

I 

looked.  ' By  the  writings  of  thofe  great  men 
we  are  informed,  that  a certain  number  of  the 
permanent  teeth  began  to  be  formed  previous 
to  birth,  but  we  are  ftill  perfecHy  ignorant  re- 
fpecfting  the  manner  of  their  formation  or  con- 
nexion  ; and  have  had  nothing  to  guide  us 
but  imaginary  conjedtures,  rcfpeding  the  teeth 

which 
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which  appear  at  a more  advanced  period 
of  life.  I think  it  unneceflary  to  fay  any 
thing  on  the  hypothetical  fuppofitions  of  Hip- 
pocrates, Fallopius,  Euftachius,  &c.  but  will 
dwell  011  the  fad;s  which  I have  difcovered, 
and  which  I mentioned  to  a few  celebrated 
anatomifts,  five  years  fmce  in  London. 

s 

\ 

When  the  rudiments  of  the  temporary  teeth 
are  tolerably  advanced,  the  internal  part  of  the 
gum,  or  rather  the  upper  part  of  each  mem- 
brane  deftined  to  form  one  of  the  temporary 
teeth,  fends  oif  a new  fac.  lliefe  facs,  fituated 
as  juft  now  defcribed,  are  each  at  firft  con- 
tained  in  the  focket  of  the  one  to  which  it  is 
to  fucceed ; and  are  fo  intimately  connefted 
with  the  membranes  of  the  temporary  teeth, 
that  they  cannot  be  feparated  without  tearing 
one  or  both,  and  may  be  torn  along  with  the 
firft  facs  out  of  the  fockets  This  circum- 
ftance  might  have  mifjed  Dr.  Nefbitt,  but  it 
is  ftrange  he  did  not  obferve  the  commence- 

* Tab.  i.  Fig.  3.  e.  c.  f 
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meht  of  the  permanent  fockets,  which  are  very 
evident  in  ev^ery  fubjedt  I examined,  jufl  be- 
fore  or  at  birth.  Thefe  facs  were  obferved 
by  the  ingenious  Mr.  Hunter,  for  he  fays 
“ There  is  another  pidpy  fubftance  oppofite 
to  that  which  we  have  defcribed ; it  adheres 
“ to  the  infide  of  the  capfula,  where  the  gum 
“ is  joined  to  it,  and  its  oppofite  furface 
“ lies  in  contad;  with  the  bafis  of  the  above 
“ defcribed  pulp,  and  afterwards  with  the  new 
“ formed  bafis  of  the  tooth : whatever  emi- 
“ nences  or  cavities  the  one  has,  the  other  has  ' 
“ the  fame,  but  reverfed,  fo  that  they  are 
“ moulded  exa£tly  to  each  other. 

“ In  the  Inctfores ' it  lies  in  contadl  not  with 
“ the  fharper  cutting  edge  of  the  pulp,  or 
“ tooth,  but  againft  the  hollowed  infide  of 
“ the  tooth ; and  in  the  Molares  it  is  placed 
“ dire£tly  againft  their  bafe,  like  a tooth  of 
“ the  oppofite  jaw.  It  is  thinner  than  the 
“ other  pulp,  and  decreafes  in  proportion  as 

* Nat.  Hift.  p.  94,  and  95. 
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the  teeth  advance.  It  does  not  feem  to  be 
“ very  vafcular.  The  beft  time  for  examining 
“ it  is  in  a foetus  of  feven  or  eight  months  old. 


“ The  enamel  appears  to  be  fecreted  from 
“ the  pulp  above  defcribed,  and  perhaps  from 
“ the  capfula  which  inclofcs  the  body  of  the 
“ tooth.  That  it  is  from  the  pulp  and  cap- 
“ fula,  feems  evident  in  the  horfe,  afs,  ox,  fheep, 
“ &c.  therefore  we  have  little  reafon  to  doubt 
“ of  it  in  the  human  fpecies.” 

Now,  whether  we  are  to  underfland,  by  the 
words  “ the  pulp  above  defcribed,”  that 
which  he  fpeaks  of,  as  connedted  to  the  mem- 
brane  of  the  firft  pulp,  or  the  firft  pulp  itfelf, 
he  has  left  us  quite  at  a lofs  to  determine.  At 
ali  events,  with  the  nature,  ufe,  and  foraiation 
of  this  fecond  pulp  he  feems  to  be  utterly  un- 
acquainted ; for  he  firft  leaves  us,  aS  1 before 
faid,  in  doubt,  whether  its  ufe  be  to  form  the 
cortex  Jlriatus  of  the  firft  teeth,  a thing  next  to 
impoflible ; and  again  he  fays,  that  in  propor- 
tion  as  the  teeth  advance,  it  becomes  thinner, 
which  is  adually  the  very  reverfe  of  what 

really 
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really  happens.  I need  harclly  add,  that 
there  are  no  fuch  pulps  as  lie  defcribes  to  be 
found  on  tbe  bafes  of  the  temporary  grin^ 
ders,  (another  inaccuracy  which  he  has  ftrange- 
ly  fallen  into,)  but  merely  a thickening  of 
their  proper  membranes. 

As  the  facs  of  the  permanent  teeth  advance, 
the  fockets  of  the  temporary  ones  become  en- 

j 

larged,  and  little  niches  are  formed  in  the  inter- 
nal  piate  of  the  alveolar  procelfes  anfwering  to 
each  focket,  which  are  fituated  rather  laterally, 
that  is  to  fay,  at  a greater  diftance  from  the  fym- 
phyfis  or  centre  of  the  jaw,  than  the  centre  of 
each  refped:ive  temporary  focket  Thefe 
niches  do  not  penetrate  fo  deep  as  to  the  bottom 
of  the  temporary  fockets,  but  encreafe  in  propor- 
tion  with  the  fize  of  the  permanent  facs,  and 
gradually  form  a diftindf  focket  round  each  of 
them.  There  is  however,  an  opening  left  im- 
mediately  under  the  gum,  through  which  the 
membranes  of  both  fets  of  teeth  continue  to 
be  connei^ted  The  pulps  of  the  hicifores  in 
general  are  fo  far  advanced  at  birth,  that  foon 


f Tab.  lii.  Fig.  2.  e e. 

after 
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after  oflification  commences  on  them : In  a 
child  about  fix  or  feven  months  old,  I foimd 
tbeir  fhells  much  more  advanced  than  a priori 
I could  have  exped:ed,  and  thofe  of  the  ciifpi- 
dati  alfo  had  begim  to  offify.  The  facs  of 
the  bicufpides  which  fucceed  the  anterior  grin- 
ders  had  appeared,  yet  I did  not  remark  thofe 
which  were  to  fucceed  the  pofterior  grinders, 
although  thofe  of  the  middle  permanent  grin- 
ders had  already  commenced 

In  a child  about  four  years  old,  the  bodies 
of  forne  of  the  permanent  teethwere  very  much 
advanced,  olTification  had  commenced  on  the 
bicufpides  f , dl  the  points  of  oflification  of 
the  middle  grinders  were  united,  and  the 
membranes  of  the  pofterior  grinders  or  wif- 
dom  teeth  were  forming  I have  examined 
a number  ofx:hildren’s  jaws  about  this  age, 
and  found  in  general  a fimilarity  of  ap- 

* Tab.  i.  Fig.  5.  b.  b.  c.  c.  d.  d.  e.  Flg.  4.  h.  and  for 
their  connexion,  Fig.  6.  a b. 

f Tab.  ii.  Fig.  2.  h.  h. 

Tab.  ii.  Fig.  1 and  2.  and  the  explanation. 
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pedanee  with  refpedt;  to  the  number  of  teeth 
which  were  then  formed,  and  alfo  thofe  which 
were  forming.  So  that  I may  fafely  fay,  therd 
are  more  teeth  formed  and  forming  at  this, 
than  at  any  other  period  of  life,  that  is,  twen- 
ty-fix  teeth  in  eachjaw. 

Soon  after  the  faes  of  the  permanent  teeth 
have  commenced,  a very  curioiis  and  beanti- 
fui  procefs  takes  place,  for  they  retain  their 
fituation  at  the  bottom  of  the  jaw,  whilfh  at 
the  fame  time,  the  temporary  teeth  rife  and 
appear  through  the  gum.  The  alveolar  pro- 
ceffes  become  enlarged,  or  feem  to  rife  in  pro* 
portion  to  the  elongation  of  the  roots  of  the 
temporary  teeth  ; fo  that  the  permanent  teeth 
appear  now  confiderably  beneath  them,  and 
confequently  the  membranes  which  connedt 
the  permanent  with  the  temporary  teeth,  are 
very  miich  elongated,  and  appear  as  nervoiis 
twigs,  paffing  up  to  the  gum  and  neck  of  the 
temporaiy^  teeth.  The  fituatiOn  as  well  as 
connexion  of  both  fets  of  teeth,  can  be  eafily 
underflocd  fromthe  reprefentations  in  Tab.  h 

Fig. 
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Id»  tind  TciId»  ii»  I*i^»  i 2j 

and  5» 

Albinus  was  periedtly  acqualnted  wlth  the 
foramina  through  which  the  connedting  mem- 
branes  paffed,  and  concerning  which  he  makes 
iife  of  the  following  words.  “ The  fockets 
“ in  which  the  permanent  incifores  are  con- 
“ tained,  extend  to  the  margin  of  the  jaw ; 

“ not  far  froin  it  gradually  becoming  more 
“'contradfed,  and  at  length  terminating  m a 
“ fmall  hole : the  hole  which  belongs  to  the 
“ focket  of  the  firft  incifor^  is  placed  behind 
“ the  firft  of  the  deciduous  incifores^  in  the  in-  ' 
“ terval  between  it  and  the  fecond  : that 

“ which  belongs  to  the  fecond,  in  like  manner 
is  placed  behind  the  fecond  of  the  deciduous 
“ incifores,  in  the  interval  between  it  and  the 
“ canine  tooth.  The  focket  of  the  new  canine 
“ tooth,  extending  only  a little  beyond  the 
“ bottom  of  the  focket,  in  which  the  decidu- 
“ ous  canine  tooth  is  contained,  thence  ter- 
“ minating  in  a narrow  little  canal,  before  it 
“ terminates  inthis  canal,  it  gradually  becomee 
more  contraded.  The  fockets  of  the  new 

jaw 
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“ jaw  teeth  (thc  bicufpides ) do  not  extend  by 
“ any  hole  to  the  margiii  of  the  jaw.  I find 
“ thefe  penetrate  into  the  bottom  of  the  de- 
ciduous  fockets,  and  firft  indeed  near  to  the 
“ internal  part  of  its  roots  Nothing  can 
be  more  accurate  thah  this  defcription,  but  it 
has  been  taken  froiii  dried  jaws,  otherwife  he 
certainly  woiild  have  difcovered  the  connedt- 
ing  membranes. 

\Ve  hav6  feen  the  membrane  of  the  pofte- 
rlor  tempdrary  grinder,  and  that  of  the  ante- 

“ * Cavernula:,  quibus  tomici  novi  continentur,  ad 
maxillae  marginem  pertinent,  non  longe  ab  eo  fen- 
“ fim  contra£liores,  et  ad  poftremum  in  exiguum  for- 
amen  definentes  ; quorum  quod  cavernulae  tomici 
“ primi  e(t,  id  pone  deciduorum  primum  efl,  ad  illius 
fecundique  intervallum  : quod  fecundi,  id  limiliter 
“ pone  deciduorum  fecundum,  ad  intervallum  illius  et 
canini.  Cavernulsc  caninorum  novorum  tantummodo 
aliquantum  ultra  fundum  praefepioli,  cui  deciduus  in- 
“ haeret,  pertinentes,  inde  in  anguftum  canaliculum 
“ abeunt,  antequam  abeant  in  eum,  fenfim  contrac- 
“ tiores.  Maxillarum  novorum  cavernulsc  nullo  ad 
maxilke  marginem  foraminulo  pertinent.  Hos  inve- 
« nio  in  fundum  praefepioli  decidui  penetrare,  et  pri- 
**  mum  quidem  juxta  internam  partem  radicum  ejus.” 
Acati.  Annfftat.  lib.  ii.  p.  13,  14  and  15. 
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Tior  permanent  grincler  intimately  conne<3:ed 
together  and-  contained  in  tlic  fame  focket, 
but  as  the  permanent  grinder  advances  and 
the  jaw  increafes  in  length,  a procefs  is  fent 
backwards  from  the  upper  part  of  its  mem- 
branc,  which  at  firft  is  contained  in  the  fame 
focket  This  procefs  gradually  fwells  into  _ 
a fac,  in  which  is  contained  the  pnlp,  whence 
the  middle  grinder  is  to  be  formed ; and  as 
olTification  advances,  the  parts  become  fepa- 
rated  by  a bony  partition,  the  connexion  how- 
ever  is  hili  kept  up  f.  When  the  membrane 
of  the  middle  grinder  is  tolerably  advanced,  it 
fends  olF  a procefs  in  a fimilar  manner,  to 
form  the  fac  of  the  pofterior  grinder  or  wif- 
dom  tooth 

I think  it  abfolutely  necefiary  to  point  out 
in  this  place  forne  of  the  very  great  overfights 
and  anatomical  errors  of  Mr.  Hunter ; as  his 
highly  refpedded  authority  has  freqiiently  mif- 
led  the  unexperienced  pradlitioner ; he  fays  §, 

* Tab.  i.  Fig.  4.  h.  t Tab.  ii.  Fig  2.  1. 

f Tab.  ii.  Fig.  2.  m.  § Nat.  Hift.  p.  82  and  83. 
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“ The  pulp  of  the  firfl;  adult  incifor,  and  of 
“ the  firft  adult  molaris^  begin  to  appear  in  a 
“ foetus  of  feven  or  eight  months ; and  five 
“ or  fix  months  after  birth  the  ofTification 
“ begins  in  them  ; foon  after  birth  the  pulp 
“ of  the  fecond  indfor  and  cu/pidctus  begin  to 
“ be  formed,  and  about  eight  or  nine  months 
“ afterwards  they  begin  to  oflify ; about  the 
“ fifth  or  fixth  year  the  firft  bicu/pis  appears ; 
“ about  the  fixth  or  feventh  the  fecond  bicuf- 
“ pis^  and  the  fecond  molaris ; and  about  the 
“ twelfth,  the  third  molaris  or  dens  Japientieer 
It  is  evident  that  this  defeription  is  entirely 
theoretical,  and  not  deduced  from  anatomical 
obfervation ; for  not  a fingle  point  of  it  wiU 
agree  with  what  I have  already  demonftrated. 
However,  he  has  arranged  his  plates  in  fuch  a 
manner  as  to  make  them  correfpond  in  forne 
degree  with  his  dodtriiie  ; for  inftance,  in  Tab. 
ix.  Fig.  6 the  teeth  a child  fix  or  feven 
months  old  are  reprefented,  forne  of  the  tem- 
porary  incifores  were  fo  far  advanced  as  to 

* Nat.  Hift. 
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have  nearly  cut  the  gum ; the  fhells  of  the 
permanent  incifores^  cufpidati  and  anterior 
grmders  were  a little  advanced,  but  the  ciif- 
pidati  had  not  commenced  in  the  upper  jaw> 
yet  he  fays,  they  are  the  teeth  of  a child  eight 
or  nine  years  of  age.  This  error  muft  furely 
be  attributed  to  the  printer. 

But  in  Platc  x.  Fig.  i.  The  teeth'  of  a 
child  he  fays  of  five  or  fix  years  of  age  are 
reprefented,  only  the  anterior  blcufpides  of  the 
upper  jaw  had  commenced,  the  middle  grin- 
ders  had  not.  In  the  fame  piate  Fig.  2.  the 
teeth  of  one  fide  of  both  jaws  of  a child  of 
feven  years  of  age  are  reprefented ; ali  the 
fucceeding  teeth  had  commenced ; but  even 
at  this  period  the  middle  permanent  grin- 
ders  had  'not.  He  mentions,  “ This  is  an 
‘‘  age  in  which  there  are  more  teeth  formed, 
“ and  forming  than  at  any  other  time  of 

life,”  though  the  entire  number  by  his 
calculation  amounts  to  but  forty-four.  -When 
I come  to  treat  on  the  fhedding  of  the  tem- 
porary  teeth,  we  Ihall  find  that  forne  of  the 
permanent  inci/ores  appear  through  the  gum 

before 
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before  feven  years  ; or  that  the  roots  of  forne 
of  tlie  temporary  teeth,  inllead  of  being  per- 

as  Tvlr.  Hunter  has  reprefented  them,  are 
erulreiy  wafted.  Again  in  Piate  xi.  Fig. 
fimilar  millakes  have  been  comraitted,  for  he 
fays,  in  a youth  about  eleven  or  twelve  years 
old,  the  two  firft  molares  of  the  fecond  fet 
were  fo  much  advanced  that  they  had  cut  th^ 
gums.  Now  thefe  teeth  in  general  appear 
about  the  fixth  or  feventh  year ; and  in  the 
fame  piate  he  reprefents  the  bodies  of  the 
middle  and  pofterior  grinders  only  as  fhghtly 
formed. 

It  13  unneceflary  to  recapitulate  Vv^hat  I have  . 
demonftrated  in  the  commencement  of  this 
chapter.  Indeed  it  appears  as, an  eflablifhed 
Law  of  Nature,  that  there  fhould  be  more' 
teeth  formed  and  forming  at  four  or  hve  years 
of  age,  than  at  any'  other  period  of  life,  fhat 
is,  in  all  fifty-two.  Y et,  Mr.  Hunter  has  re- 
prefented at  feven  years  only  forty-four,  and 
at  nine  years  forty-eight,  excepting  that  at 
the  latter  period  the  middle  temporary  Inci- 
fores  of  the  under  jaw  had  been  fhed. 

Although 
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Akliough  I omitted  faying  any  thing  particu- 
larly  refpedding  the  formation  of  the  permanent 
teeth,  when  treatiiig  of  the  offification  on  the 
pulp  of  the  temporary  ; I think  however  from 
the  obfeivations  then  made  *,  a few  words 
more  will  now  hifFice. 

The  incifores  and  cufpidati  refemble  their 
predeceffors  but  are  much  larger,  but  thofe 
which  fucceed  the  temporary  grinders  differ 
very  much  from  them,  in  fize  and  fhape,  being 
about  one  third  fmaller.  Offification  com- 
mences  on  them  in  general  by  two  poijits,  the 
fhells  formed  round  each  of  thefe  points  gra- 
dually  unite,  and  offification  goes  on  then 
for  forne  time  as  in  the  incifores  and  cufpidatiy 
until  the  greater  part  of  the  root  is  formed, 
which  commonly  divides  in  the  upper  jaw  in- 
to  two  proceffes  near  the  extremity.  I have 
met  fometimes  two  diflindt  roots  proceeding 
from  the  neck  ; in.  the  under  jaw  in  general 
they  have  but  one  root  f . Now  the  grinder-s 
which  they  fuceed  have  four  or  five  points  on 

* Vid.  Chap.  I r. 

t Tab.  Iv.  Fig.  i4j  i5j  17,  i8  and  19, 
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. theiF  grindhig  lurface,  and  in  the  upper  jaw 
ihey  have  commonly  three  diftindl  roots  ; in 
the  under  jaw  two.  Nor,  according  to  the 
celebrated  Albinus,  do  they  differ  only  in  their 
number  of  points,  but  in  their  entire  figure,  by 
which  we  can  readily  diftinguiih  one  from  the 
other.  Although  the  accurate  Euftachius  re- 
marks,  thofe  of  the  under  jaw  in  general  want 
the  internal  ppint  I think  the  term  hiaifpides^ 
which  Mr.  Hunter  has  given  them  fufficiently 
applicable,  as  it  at  once  diftinguifhes  them  from 
the  temporary  grinders  ; on  which  account 
I retain  it,  particularly  as  it  has  been  the 
term  made  ufe  of  in  pradlice  for  forne  years. 
fmce. 

As  to  the  permanent  grinders,  the  anterior  have 
eachfive  points, the  middle  grinders  four,fome- 
times  live  points,  and  the  pofterior  or  Wifdom 
,teeth  three  or  four.  In  other  refpedfs  their  for- 
mation  is  exadlly  fimilar  to  that  of  the  tempo- 
rary grinders,  but  they  are  much  largcr.  In 
the  under  jaw  they  have  in  general  two  roots, 

* Tab.  iv.  Fig.  i8, 

in 


( 47  ) 

in  the  upper  three*,  but  the  pofterior,  thougli 
they  have  fometlmes  two,  three,  or  even  four 

diftind  roots,  feem  moft  commonly  to  have 
but  one. 


CHAPTER  V. 

Of  the  Increafe  of  the  jaws 

In  a foetus  three  or  four  rnonths  old,  the  ru- 
diments  of  the  teeth  are  placed  nearly  regu- 
lar  ; but  as  they  increafe  more  rapidly  than 
the  arch  of  the  jaws,  we  find  forne  of  them 
at  birth  as  it  were  preffed  out  of  the  circle 
for  Avant  of  room,  particularly  the  Cufpidati ; 
fo  that  the  fockets  of  the  lateral  Incifores  and 
thofe  of  the  anterior  Grinders  nearly  come  in 
contad.  However  the  jaws  gradually  accom- 
modate themfelves  to  the  teeth,  and  increafe 
at  this  part  nearly  in  proportion  to  the  fize 


\ 


* Tab.  iv.  Fig.  7 and  13. 
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of  tlie  CujTpidati,  bccoming  again  regular,  for 
incleed  we  feldom  or  ever  meet  the  temporary 
teeth  irregular.  This  Mr.  Hunter  allows,  but 
fays  “ The  jaw  ftill  increafes  in  ali  points 
till  twelve  months  after  birth,  when  the 

s 

“ bodies  of  the  fix  teeth  are  pretty  well  form- 
“ ed ; but  it  never  after  increafes  in  length 
“ between  the  fymphyfis  and  the  fixth  tooth  ; 
“ and  from  this  time  too,  the  alveolar  procefs 
“ which  makes  the  anterior  part  of  the  arches 
“ of  both  jaws,  never  becomes  a fedtion  of 
“ a larger  circle ; and  after  this  time  the  jaws 
“ lengthen  only  at  their  poflerior  ends.” 
Mr.  Hunter  fuppofed,  as  the  temporary  grin- 
ders  are  larger  than  the  Bicufpides  which 
fucceed  them,  that  the  difference  in  fize  of 
thefe  would  be  fufficient  to  allow  the  per-, 
manent  Incifores  and  Cufpidati,  which  are 
much  larger  than  their  predecelTors,  to  be- 
come  regular,  without  any  increafe  of  the 
.arch  or  circle.  He  was  led  into  this  opinion 
-by  comparing  four  lower  jaws  of  different 
fubjefts,  and  at  different  periods  of  life;  from 

' ♦ Nat.  Hin.  Fage  102. 
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the  age  when  the  five  temporary  teeth  aic 
completed,  to  that  of  an  entire  permanent 
fet.  He  acknowledges,  however,  that  it  is 
impoffible  there  fhould  be  a mathematical  ex- 
adtnefs  in  four  different  jaws ; nor  indeed  is 
thete  a mathematical  exadtnefs  in  the  lines 
drawn  to  fupport  his  theory,  for  they  are  by 
no  means  parallel 

Indeed  fo  varied  are  the  dimenfions  of 
jaws,  that  the  arch  of  one  a year  old  may  cor- 
refpond,  or  even  exceed  the  arch  of  an  adult ; 
and  vice  verfa^  the  arch  of  an  adult  may  be 
nearly  as  large  again  as  that  of  a child  ; fo  it 
is  not  by  comparing  different  jaws  together 
that  we  Ihall  be  enabled  to  draw  proper  con- 
clufions ; but  by  comparing  the  permanent 
and  temporary  teeth  of  the  fame  jaw. 

It  appears  from  my  preparations,  and  ex- 
perience  convinces  me,  that  the  fpace  occu- 
pied  by  the  temporary  teeth  would  not  be 
fufficient  to  accommodate  the  fame  number 

^ Nati  Hilt.  Piate  i6.  Fi?  2. 
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6f . permanent  teeth  which  fucceed  them, 
and  which  on  the  whole  are  fo  much  larger, 
particularly  in  the  upper  jaw*  This  fa<St 
Mr.  Hunter  was  aware  of,  and  mentions  that 
irregularities  are  more  frequently  met  with  in 
the  upper,  than  in  the  under  jaw;  fo  far  I 
agree  with  him. 

« 

We  have  feen  the  rudiments  of  the  per- 
manent teeth  at  firft  plaeed  nearly  regular 
but  as  offification  advances  on  them,  they  be- 
come  crowded  together  for  want  of  room. 
This  irregularity  particularly  happens  to  the 
permanent  teeth,  becaufe  they  are  at  firft  fitu- 
ated  at  the  internal  part  of  the  jaw,  and  of 
coiirfe  in  a much  fmaller  circle  than  the  tem- 
porary.  As  I have  given  an  accurate  repre- 
fentation  of  the  jaws  of  a child  about  four 
years  old,  and  the  fituation  and  connexion 
of  both  fets  of  teeth,  in  piate  2d,  fig.  ift,  and 
2d,  very  little  is  required  to  be  faid  on  this 
fubjed:.  In  the  under  jaw  the  lateral  per- 
manent Incifores  hide  nearly  half  the  middic 

> 

* Tab.  iil.  Fig.  2.  e.  e.  E.  E-  f.  f. 
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ones,  and  the  lateral  Incifores  and  anterior 
Bicufpides  are  fo  clofe  together,  that  the  Cuf- 
pidati  would  not  have  near  room  enougli  to 
pafs  up  between  them.  In  the  upper  jaw 
there  is  a much  more  confufed  appearance, 
and  a more  ftriking  contraft  with  refped:  to 
the  difference  in  fize  of  both  fetts  of  teeth, 
the  lateral  Incifores  reft  in  part  on.the  mid- 
dle  ones,  and  the  fockets  of  the  lateral  inci- 
fores and  anterior  Bicufpides  nearly  come  in 
contad; ; Io  that  the  Cufpidati  are  entirely 
thrown  out  of  the  circle*.  We  have  feen 
alfo  that  the  pulps  and  membranes  of  the  per- 
manent teeth  were  at  firft  very  fmall,  and  that 
the  fockets  were  in  proportion ; but  as  the 
pulps  enlarged  and  oflification  advanced  bn 
them,  the  fockets  increafed  likewife.  It  is 
but  juft,  therefore  to  fuppofe,  that  as  the  teeth 
rife  and  appear  through  the  gum,  the  alve- 
olar  procelTes  fhould  accommodate  themfelves 
to  them  ; which  indeed  will  prefently  appear 
to  be  the  cafe.  If  Mr.  Hunter  was  a Prac- 

titioner  in  this  branch  even  with  veiy  little 

> 

* Tab.  ii.  Fig.  i.  k. 
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cxperlence,  he  muft  have  frequently  obferved 
in  children  of  about  fix  or  feven  years  of 
age,  (if  the  firft  teeth  had  not  already  fallen), 
large  diftances  bfetween  the  Incifcres,  which  at 
firft  were  quite  clofe  to  one  another.  I have 
feen  hundreds  of  inftances  in  whieh  the  four 
permanent  Incifores  appeared  irregular,  but 
in  a ftrort  fpace  of  time  became  perfedtly  re- 
gular  without  any  artificial  aftiftance.  In  a 
preparation  of  Dr.  Munro’s,  (which  he  was 
kind  enough  to  allow  me  to  take  a fketch  of,) 
the  four  permanent  Incifores  of  the  under  jaw 
had  appeared,  and  alfo  the  two  middle  Inci- 
fores of  the  upper,  and  were  perfedily  regular, 
though  the  temporary  Cufpidati  and  Grinders 
had  remained  in,  in  the  former,  and  the  la- 
teral  Incifores  Cufpidati,  and  Grinders  in  the 
latter  * Surely  then,  thefe  teeth  could  have 
gained  no  room  from  the  difterence  in  fize 
of  the  Grinders  and  Bicufpides  ; it  muft  there- 
fore  be  owing  to  an  increafe  of  the  arches 
of  the  jaws  in  thefe  parts,  exadly  in  propor- 
tion  to  the  difterence  in  fize  of  the  temporary 

Tab.  111.  Fig.  1. 
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and  permanent  incifores.  There  is  ftill  in  this 
cafe  a further  neceffity  for  a confiderable  in- 
creafe  of  the  arches,  on  account  of  the  irre- 
gular  fituation  of  the  permanent  teeth  as  well ' 
as  becaufe  feveral  of  them  had  not  as  yet  ar- 
rived  at  their  full  fize. 

The  preffure  of  the  front  teeth  on  one 
another  as  they  rife  in  the  jaw,  appears  to 
have  forne  effedt  in  occafioning  it  to  extend  at 
certain  paits,  or  to  make  the  grinders  move 
backwards,  to  which  indeed  ali  the  teeth  have 
a tendency.  I have  a preparation  of  the 
iipper  jaw  of  an  adult,  in  which  the  tempo- 
rary  cufpidatus  of  the  right  fide  remained  in ; 
the  permanent  cufpidatus  probably  from  the 
refiftance  of  the  former,  penetrated  at  the  in- 
ternal  part  of  the  mouth  ; in  the  left  fide  the 
teeth  are  ali  perfedtly  regular : on  comparing 
the  fituation  of  the  anterior  permanent  grin- 
ders, I found  that  of  the  right  fide  nearer  the 
fymphyfis,  than  that  of  the  left  in  proportion 
to  the  difference  in  fize,  of  the  temporary 
and  permanent  cufpidati.  I have  met  feveral 
infiances  of  the  permanent  cufpidati 'appearing 
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at  firft  irregular,  asthey  moft  commonly  appeai' 
later  than  the  bicufpides,  but  in  ten  or  twelve 
months  after  the  jaw  increafed  fufEciently,  fo 
as  to  allow  them  to  become  regular.  I have 
met  many  cafes  where  the  arches  of  the  jaws 
continued  to  increafe,  even  after  the  perma- 
nent teeth  were  complete ; fo  that  ali  the 
front  teeth  were  quite  feparate  from  each 
other ; and  in  one  cafe  the  middle  incifores 
were  nearly  half  an  inch  afunder,  thpugh 
there  was  no  defed:  in  the  palate. 

From  what  is  now  faid  I feel  myfelf  jufti- 
fiable  in  concluding,  that  the  alveolar  arches 
continue  to  increafe  during  the  entire  progrefs 
of  the  formation  of  the  teeth  •,  it  is  however 
fufficiently  evident,  the  greatell  increafe  of  the 
jaw  is  backwards.  I do  not  by  any  means 
deny  but  that  we  frequently  meet  with  dif- 
proportions,  between  the  jaws  and  teeth,  and 
fuch  that  the  permanent  teeth  never  would 
become  regular  without  the  affiflance  of  art, 
even  in  young  perfons  ; this  raay  arife  from 
the  refiftance  of  the  temporary  teeth,  or  from 
teeth  forming  fo  much  out  of  the  circle  that 

they 
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they  have  not  fufficient  power  to  a£l  on  their 
neighbours  and  prefs  them  back,  fuch  as 
the  cufpidati,  which  are  moft  commonly  ir- 
regular.  Indeed  if  Mr.  Hunter’s  hypothefis 
were  true,  we  would  never  fee  a regular  fet 
of  teeth. 


CHAPTER  VI. 


Vf  the  Jldeddmg  of  the  temporary  teeth^  and 
of  the  period  at  which  th^  permane7it  ap~ 
pear» 


E meet  wlth  fuch  ftrange  opinions  in 
the  Works  of  a celebrated  author  (Van 
Swieten)  refpe£ting  the  temporary  teeth,  that 
I thlnk  it  worth  while  to  infert  forne  extradts 
from  them  : He  fays  “ I -have  taken  out  and 
“ examined  feveral  of  the  firft  teeth  when 
“ they  begin  to  loofen,  and  in  moft  of  them 

“ I did 
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I c|kl  not  obferve  the  flighteft  appearancc 
of  a root.  This  furprized  many  furgeons, 
who,  in  the  treatment  of  diforders  of  the 
teeth,  were  efteemed  exceedingly  ikilful. 
They  were  of  opinion  that  the  teeth  which 
are  ufually  fhed  about  the  feventh  year  have 
had  roots,  but  when  they  took  out  thofe 
that  were  already  loofe,  they  found  no 
roots.  To  account  for  this,  they  faid  that 
the  fecond  tooth  while  it  rifes,  rubs  away  the 
roots  of  the  firft,  and  fo  reduces  them  to  the 
moft  minute  powder,  which,  being  fo  very 
fine  entirely  difappears,  for  no  body  could 
ever  perceive  it.  But  could  the  a(Stion  of 
the  fecond  tooth ' gently  rifing,  whilft  it 
moves  the  firft  out  of  its  place,  be  fo  great 
as  to  reduce  the  roots  of  them  to  powder  ? 
Bourdet,  celebrated  for  his  flcill  in  this 
branch  of  furgery,  aflerts,  that  the  firft  teeth 
before  they  loofen  have  roots  nearly  as 
ftrong  and  hard,  as  the  fecond  are  obferved 
to  have.  And  whilft  he  refutes  the  opi- 
nion of  Bunon,  who  fuppofed  the  roots 
of  the  firft  were  deftroyed  by  the  fridion  of 

“ the 
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“ the  fecond  teeth  when  rifing,  he  refers  to 
thofe  which  are  found  in  the  jaws  of  frefh 
“ fubjedts,  at  that  period  when  the  fecond  teeth 
“ are  forming ; and  the  firft  (called  milk  teeth) 
are  ftill  in  their  fockets  ; whether  they  are 
“ ftill  firm,  or  are  more  or  lefs  loofe.  For  it 
“ feems  that  the  fecond  tooth  whilft  it  rifes, 
“ remains  enclofed  in  its  proper  membrane, 
until  it  is  abont  to  appear.  Therefore  a 
“ membrane  is  interpofed  between  the  roots 
“ of  the  milk  tooth  and  the  fecond  tooth. 
“ However  the  roots  of  the  milk  teeth  are 
“ deftroyed  before  the  fecond.  teeth  can  touch 
**  them.  Befidcs  a fmall  fpace  is  obferved 
“ between  the  firft  and  fecond  tooth,  froni 
“ whence  Bourdet  concludes,  that  the  roots 
“ pf  the  milk  teeth  are  deftroyed  by  forne 
“ other  caufe,  and  not  by  the  fridion  of  the 
“ fucceeding  teeth.  He  therefore  thought 
“ that  forne  acrid  hiimour  was  fecreted  from 

V 

“ the  neighbouring  parts,  which  might  con- 
“ fume  their  roots.  I muft  confefs  it  ap- 
“ pears  to  me  much  more  probable,  that  the 
“ milk  teeth  are  without  roots. 


“ Neverthelefs 
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“ Nevertlielefs  fome  obfervations  feem  to 
“ fhew  that  the  milk  teeth,  if  they  are  not 

t 

“ fhed  at  the  proper  period,  or  when  loofe 
“ are  not  taken  out,  are  capable  of  protrud- 
“ ing  roots  from  thelr  body,  by  means  of 
“ which  they  often  remain  fixed  in  the  jaws 
“ through  life 

It 


* “ Plures  dentes  primos,  dum  vacillare  incipiunt, 
“ eduttos  examinavi,  et  in  plurimis  ne  veftigium 
quidem  radicis  inveni.  Mirabantur  hoc  chirurgi  per- 
itiffimi,  qui  in  dentium  morbis  curandis  verfatiffimi 
“ -merito  habebantur.  Statuebant,  dentes,  qui  circa  fep- 
“ timum  annum  cadere  folent,  radices  habuifle  : dum 
“ illos,  jam  vacillantes,  levilTima  vi  educebant,  nullas 
“ radices  inveniebant.  Ut  hoc  explicarent,  dixerunt, 
“ fecundum  dentem,  dum  aflurgit,  atterere  radices 
prioris,  et  fic  comminuere  in  minutiflimum  poHinem, 
qui  prje  tenuitate  fua  evanefceret  totus  ■,  nara  nemo 
illum  unquam  invenit.  An  lente  afcendentis  dentis 
“ fecundi,  dum  primum  loco  movet,  adfio  tanta  elTe 
potuit,  ut  prioris  radices  in  pollinem  comminueret  ? 
“ Egregius  in  hac  chirurgiae  parte  Bourdet  ftatult, 
“ primos  dentes,  antequam  vacillent,  habere  radices 
“ aeque  fortes  fere,  et  duras,  quam  obfervantur  in  fe- 

» “ eundis 


* Comment.  Vol.  XIV.  pag.  743.  etfeq. 
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It  is  almoft  fuperfluous  to  mention  tliat  the 
temporary  teeth  have  as  perfe<SUy  formed 
roots  as  the  permanent,  indeed  as  far  as  I re- 

« eundis.  Dum  autem  refutat  fententiam  Bunon^  qui 
“ ftatuebat,  radices  illas  a fridtione  afeendentis  dentis 
fecundi  deflrui,  provocat  ad  illa,  quae  in  recentis 
“ cadaveris  maxillis  inveniuntur,  dum  fecundi  dentes 
“ jam  oflei  fieri  incipiunt,et  primi  dentes,  (lacftei  dicti), 
“ adhuc  adfunt  ; five  firmi  adhuc  htrr eant,  five  jam  plus 
minufve  vacillare  inceperint.  Apparet  enim,  dentem 
“ fecundum,  dum  aflurgit,  fua  membrana  involutum 
manere,  donec  exitui  proximus  fit.  Radicibus  ergo 
“ dentis  Iambei  et  adurgenti  denti  fecundo  interponitur 
“ membrana.  Radices  tamen  dentium  latSleorum  de- 
“ llruftae  jam'  funt,  antequam  fecundi  dentes  illas  tan- 
“ gere  poffint.  Praeterea  parva  diftantia  obferva- 
“ tur  inter  dentem  primum  et  fecundum;  unde  con- 
eludit,  radicem  dentis  lactei  confumi  ab  alia  caufa, 
“ non  vero  per  attritum  dentis  fuppofiti.  Hinc  maluit 
“ credere,  ab  adjacentibus  partibus  fecerni  acriorem 
“ quemdam  humorem,  qui  illas  radices  confumeret.  Fa- 
“ or  qued  mihi  longe  probabilior  videatur  opinio,  quae 
“ ftatuit  dentes  laCleos  carere  radicibus.  Videntur  tamen 
“ obfervationes  docere,  quud  dentes  ladei,  fi  non  ca- 
“ dant  fuo  tempore,  aut  jam  vacillantes  non  eximantur» 
“ apti  fint,  ut  radices  protrudant  ex  fuo  corpore,  quibus 
“ poftea  fixi  in  maxillis  hasvent  fepe  tota  vita. 
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colle6t,  Van  Swieten  is  the  only  perfon  who 
at  all  doubted  the  fadt. 

Mr.  Hunter  ingenioufly  obferves,*  “ An 
“ opinion  has  commonly  prevailed,  that  the 
“ firft  fet  of  teeth  are  pufhed  out  by  the 
“ fecond ; this,  however,  is  very  far  from 
“ being  the  cafe  : and  were  it  fo,  it  would  be 
“ attended  with  a very  obvious  inconvenience; 

for  were  a tooth  pufhed  out  by  one  under- 
“ neath,  that  tooth  muft  rife  in  proportion  to 
“ the  growth  of  the  fucceeding  one,  and  ftand 
“ in  the  fame  proportion  above  the  refl.” 
Mr.  Hunter,  however,  does  not  feem  to  be  ac- 
quainted  with  the  writings  of  the  very  ac- 
curate Albinus  ; if  hewas,  he  would  be  induced 
to  give  a very  different  defcription  of  what 
lahes  place,  with  refpedf  to  the  wafting  of  the 
roots  of  the  temporary  teeth  and  the  ap- 
pearance  of  the  permanent,  as  will  appear 
from  the  following  quotations.  Mr.  Hunter 
fays  f,  “ It  would  be  very  natural  to  fuppofe 
that  this  wafting  was  owing  to  a conftant 

* Nit.  Hifl.  page  y8. 
f Mat,  Kifi:.  page  98  and  op. 

“ preffurc 
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preiTure  from  the  rifing  teeth  agalnft  tlie 
“ fangs  or  fockets  of  the  firft  fet : but  it  is  not 
“ fo ; for,  the  new  alveoli  rife  with  the  new 
“ teeth,  and  the  old  alveoli  decay  in  propor- 
tion  as  the  fangs  of  the  old  teeth  decay, 
and  when  the  firft  fet  falis  out,  the  fucaeed- 
“ ing  teeth  are  fo  far  from  having  deftroyed, 
“ by  their  prelTure,  the  parts  againft  which 
‘‘  they  might  be  fuppofed  to  pufh,  that  they 
“ are  ftill  inclofed,  and  covered  by  a complete 
“ bony  focket.  From  this  we  fee,  that  the 
“ change  is  not  produced  by  a mechanical 
‘‘  prelTure,  but  is  a particular  procefs  in  the 
“animal  oeconomy.”  Arid  in  page  loo,  he 
makes  ufe  of  the  following  words,  “ When 
“ the  incifores  and  cufpidati  of  the  new  fet  are 
“ a little  advanced,  but  long  before  they  ap- 
“ pear  through  their  bony  fockets,  thcre  are 
“ fmall  holes  leading  to  them  on  the  infide, 
“ or  behind  the  temporary  fockets  and  teeth  ; 
“ and  thefe  holes  grow  larger  and  larger,  till  at 
“ laft  thebody  of  the  toothpafles  quite  through 
“ them.”  Mr.  Hunter  fupports  this  theory 
ftill  farther  in  page  90.  Sc,  “ As  the  body 

“ of 
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pf  the  tootli  is  puflied  out,  the  Ibcket  at 
“ the  fame  time  contrahis  at  its  bottom,  and 
“ grafps  the  neck,  or  beginning  fang,  adheres 
“ to  it,  and  rifes  with  it,  which  contrahtion 
“ is  continued  throiigh  the  whole  length  of 
“ the  focket  as  the  fang  rifes  ; or  the  focket 
“ which  contained  the  body  of  the  tooth, 
“ being  too  large  for  the  fang,  is  wafted  or 
“ abforbed  into  the  conftitution,  and  a new 
“ alveolar  portion  is  raifed  v»^ith  the  fang.’’ 
Thefe  obfervations  of  the  ingenious  Mr. 
Hunter  are  however  entirely  hypothetical  and 
do  not  accord  with  anatomical  truth  ; indeed 
they  entirely  overturn  forne  of  his  former 
opinions.  For  if,  as  he  affirms,  the  perma- 
nent teeth  were  formed,  at  the  intemal  part 
of  the  jaw  and  in  a new  feries  of  alveolar 
procelfes,  it  is  evident  that  they  muft  neceflarily 
be  placed  in  a fmaller  circle  than  the  tempo- 
rary  teeth.  And  if  the  procelfes  and  fockets 
of  the  temporary  teeth,  as  Mr.  Hunter  af- 
ferts,  were  abforbed  or  totally  deftroyed,  the 
permanent  fockets  Ihould  extend  to  the  an- 
terior part  of  the  jaw,  accommodate  themfelves 

to 
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to  the  teeth  and  thus  form  a fegfnent  oF  a 
larger  circle 

f 

Albinus  however  comes  very  near  thfe  tfutli, 
for  when  fpeaking  of  the  holes  by  which  the 
connexion  between  the  membranes  ot  the  per- 
manent and  temporary  teeth  were  preferved, 
he  fays,  “ As  the  new  teeth  increafe,  the  con-* 
“ tradted  part  of  the  fockets  is  gradually  di- 
“ lated,  and  afterwards  in  like  manner  the 
“ little  opening,  and  thus  they  appear. — 
“ But  if  previous  to  the  formation  of  the  new 
“ teeth,  the  temporary  had  fallen  out,  or  were 
“ loofened  in  confequence  of  their  roots  being 
“ wafted,  then  the  focket  of  the  temporary 
“ tooth  is  gradually  deftroyed,  while  that  of 
“ the  other  being  dilated  anteriorly,  the  new 
“ tooth  pafles  into  its  place,  fo  that  the  root 
“ of  the  new  tooth  is  contained  in  a focket 
“ formed  partly  of  that  in  which  it  was  be- 
“ fore,  and  partly  of  the  focket  which  belong- 
“ ed  to  the  temporary  tooth.  But  if  contrary 
“ to  what  commonly  happens,  the  tooth 

( 

* Vid  Chap.  v. 
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“ whichought  to,be  fhed,  is  not  Ihed,  theq 
“ the  permanent  tooth  appears  behind  it  and 
“ remains  fimilar  to  it  fixed  in  its  own  ap- 
“ propriate  focket 

Had  Albinus  been  acquainted  with  the  ufc 
pf  the  fmall  holes  leading  to  the  permanent 
teeth,  he  would  immediately  have  difcovered 
what  ufually  takes  place, 

I have  already  fhewn  that  the  temporary 
and  permanent  teeth  were  about  the  fourth 
year,  feparated  from  each  other  by  a bony 
partition,  each  tooth  being  at  this  period  con- 

tained 

* “ Crefcentibufque  novis,  fenfim  dilatatur  cavernula- 
rum  pars  illa  contractior,  pofteaque  et  oftiolum  : ac  fic 
erumpunt.  Si  autem,  novi  antequam  nati  fint,  de- 
“ cidui  ceciderint,  aut  perdita  radice  plane  vacillent, 
tunc  fenfim  fimul  deletur  decidui  praefepiolum,  no- 
“ vique  cavernula  antrorfum  dilatata,  hic  in  locum 
illius  fuccedit  ut  ex  novi  cavernula,  parteque  prsefcpioli 
decidui,  prsefepiolum,  quod  novi  radicem  contineret, 
formaretur.  Sed  fi  quando  non  decidit  is,  qui  cadere 
debuit,  tunc  novus  pone  eum  nafcitur,  fuo  inhxrens 
prscfepiolo,  ut  prior  ille.”  Acad.  Annot.  lib.  ii,  pag. 
54  et  15. 
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tained  in  a diftin£t  focket.  Now  according 
* 

as  the  permanent  teeth  rife,  they  have  a na- 
tural  tendency  to  come  more  and  more  to  the 
anterior  part  of  the  jaw;  whilft  in  confe- 
quence  of  the  preffing  forward  of  the  rifing 
tooth,  a change  is  induced  in  the  mode  of 
adtion  of  the  furrounding  veflels,  fuch,  that 
that  portion  of  the  bony  partition  immedi- 
ately  preifed  upon,  as  well  as  the  root  of  the 
temporary  tooth,  with  the  adjacent  parts, 
become  fit  to  be  abforbed,  and  adtually  are 
abforbed. 

' 

In  forne  cafes  pait  of  the  roots  of  the  neigh- 
bouring  temporary  teeth,  are  abforbed  ; particu- 
larly  where  the  jaw  does  not  increafe  as  ra- 
pidly  as  the  permanent  teeth.  So  that  in 
proportion  as  this  abforption  takes  place,  the 
permanent  tooth  pafles  paitly  into  the  focket 
of  the  temporary  tooth  proper  to  it,  and 
partly  into  the  fockets  of  the  neighbourlng 
temporary  teeth.  And  as  Albinus  juftly  re- 
marks,  a focket  is  forraed  for  the  reception  of 
the  root  of  the  new  tooth,  in  part,  by  its  own 
appropriate  focket,  and  in  part  by  the  tem- 
porary 
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porary  focket  of  the  tooth  with  wliich  it  was 
originally  coiine6ted,  and  fometimes  in  part 
by  the  neighbouring  temporary  fockets 
When  the  permanent  teeth  pafs  into  the  ca- 
vities  which  furrounded  their  membranes, 
they  are  always  very  irregular  and  appear  as 
Albinus  remarks  at  the  infide  of  the  tempo- 
rary teeth,  which  frequently  remain  in  their 
fituation  'j'.  This  irregularity  however  is 
feldom  the  cafe,  unlefs  where  the  temporary 
teeth  retain  their  roots,  and  refift  the  influence 
of  the  permanent.  In  forne  cales  they  appear 

I 

more  internally  than  the  cavities  through 
which  the  conne£Iing  membranes  palfed 
It  is  worth  remarking,  that  when  the  tempo- 
rary teeth  fall  out,  if  we  examine  their  bodies, 
we  find  them  quite  excavated,  and  the  bony 
part  reduced  nearly  to^its  former  pulpy  ftate  §. 

Mr.  Hunter,  infupportofhistheory,  hasre- 
prefented  the  wafting  of  the  roots  of  the  tem- 

* Tab.  iv.  FIg.  32.  and  35.  This  faiT  is  very  beau- 
tlfully  exemplified  in  a preparation  of  the  head  of  a 
young  horfe  in  my  pofTefTion. 

-j-  Tab.  Iv.  Fig.  34.  b.  d. 

7.  Ibid.  Fig.  33.  b.  § Ibid.  Fig.  2y.  a. 
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porary  teeth,  as  it  were  proceeding  from  tlie 
point  gradually  iipwards  to  the  neck  This, 
however,  is  feldom  or  never  the  cafe,  for  the 
part  firft  affeded  is  conhderably  above  the 
point ; how  this  takes  place  will  be  eafily  un- 
derftood  by  viewing  piate  1 1.  fig.  5.  and  piate 
iv.  fig.  26.  27.  and  28.  This  circumfl;ance 
Albinus  was  fully  aware  of,  and  has  given 
dxawings  to  illuftrate  it 

With  refped;  to  the  appearance  of  the 
permanent  teeth,  Dr.  Hudfon  in  a letter  he 
wrote  to  me  at  Edinburg,  judicioufly  re- 
marks,  “ The  time  of  fhedding  is  very  va~ 
“ rious,  happening  a year  01*  two  or  three 
“ earlier  or  later  in  forne  than  olhers  5 and 
in  many  fubjedls  forne  of  thein  remaining 
“ to  adult  or  even  old  age  ; and  this  is  fo 
“ common,  that  almoft  every  day  I meet 
“ with  them,  from  one  to  three  or  four,  or 
double  the  number,  in  the  fame  pcrfon. 
“ I have  feen  two  inftances  where  fcarcelv 

* Nat.  Hlfl:.  Piate  xv, 
f Acad.  Annot.  lib.  ii.  Tab.  il, 
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‘f  any  ot  them  feli,  and  fuch  I may  affirm 
“ muft  have  been  thofe  hiftoric  fadts  handed 
“ down  to  us,  of  a third  fet  appearirig  in  thc 
“ old  age  of  heaven-favoured  mortals,  wherc' 
“ it  could  be  nothing  elfe  than  the  then 
‘‘  matured  fecond  fet.  Such  I have  met  with, 
“ biit  never  any  thing  like  a third  fet,  at 
“ leaft,  which  I was  convinced  was  fuch.’* 
It  appears  from  the  foregoing  obfervations, 
that  the  permanent  teeth,  whilft  they  are  rifing 
in  the  jaw,  have  confiderable  influence  with 
refpedt  to  the  wafting  of  the  temporary  roots  ; 
for  while  they  are  at  reft,  the  roots  of  thc 
temporary  teeth  are  not  wafted.  However, 
it  does  not  appear  to  me,  that  the  wafting  of 
the  temporary  roots,  is  in  any  degree  the  ef- 
fe(ft  of  mechanical  trituration,  as  Mr.  Bunon 
and  other  authors  would  affirm. 

In  general,  children  begin  to  flied  their 
teeth  about  fix  or  feven  years  of  age,  and  the 
permanent  appear  nearly  in  the  following 
order : Firft  the  middle  Incifores  of  the  under 
jaw,  foon  after,  thofe  of  the  upper ; then  the 
lateral  Incifores  of  the  under  jaw,  and  nearly 
at  the  fame  time  the  anterior  Grinders ; then 

the 
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the  lateral  Inclfores  of  the  upper  jkw  appeaf» 
though  forne  time  elapfes  between  their  ap- 
pearance  and  that  of  the  forrtier  ; the  ante- 
rior Bicufpides  appear  about  the  pth  year,  the 
pofterior  about  the  loth  or  lith,  and  the 
Cufpidati  and  middle  Grinders  nearly  at  the 
fame  time,  that  is  about  the  I2th  or  i4th  year, 
and  finally,  the  pofterior  Grinders  or  wifdom 
teeth  from  the  i6th  to  the  25th  year. 
Though,  as  Dr.  Hudfon  remarks,  there  are 
many  exceptions  to  this  general  rule,  yet  I 
do  not  think  it  ueceflary  to  dwell  fo  much 
on  the  order  or  period  of  their  appearance, 
as  I have  done  with  refpedt  to  the  tem- 
porary. 

The  anterior  permanent  Grinders  fre- 
quently  appear  a confiderable  time  before  any 
of  the  temporary  teeth  are  fhed,  and  there 
are  many  varieties  with  refpedf  to  the  wifdom 
teeth,  for  iii  forne  cafes  they  do  not  appear  till 
a very  late  period  of  life,  fometimes  they  ap- 
pear in  one  jaw  and  not  in  the  other,  and 
fometimes  it  has  been  obferved  that  in  ex- 
treme old  age  they  have  not  perforated  the 

F fockets. 
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fockets.  It  is  certainly  a curious  fa€l,  how 
very  long  forne  of  the  permanent  teeth  re- 
main  within  the  jaws,  without  appearing  ; 
and  if  there  ever  was  a third  fet  of  teeth,  it 
Is  fufhciently  evident,  that  their  rudiments 
muft  have  been  depofited,  previous  to  the 
appearance  of  the  fecond  fet  through  the 
gum. 


CHAPTER  VII. 

fcw  practical  obfervatlons  refpeBing  the 
^emporary  'Teeth, 

I apprehend  that  Mr.  EIunter’s  theory  re- 
fpedling  the  increafe  of  the  jaws,  has  led  him 
and  thofe  who  followed  his  dire<Stions,  into 
egregious  pradtical  errors ; he  makes  ufe  of 
the  following  words  : “ From  the  manner 

' * Nat.  Hift.  Page  \o6  and  7. 
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“ in  which  the  teeth  are  fhed,  it  is  e vident 
“ that  drawing  a temporary  tooth,  for  the 
“ eafier  protrufion  of  the  one  underneath, 
“ will  be  of  no  great  fervice  j for  in  general 
“ it  falis  out  before  the  other  can  touch  it. 
“ But  it  is  often  of  much  more  fervice,  to 
“ pull  out  the  neighbouring,  or  adjacent 

temporary  tooth  ; for  we  mujn;  be  convinc- 
“ ed  by  what  has  been  advanced  with  re- 
“ gard  to  the  changes  in  fize,  that  excepting 
“ the  whole  were  to  fhed  at  the  fame  time, 
“ or  the  order  of  fhedding,  viz.  from  before 
“ backwards,  were  to  be  inverted,  that  the 
“ fecond  fet  of  Incifores  and  Ciifpidatl  muft 
“ be  pinched  in  room,  till  the  Grinders  are 
“ alfo  fhed  : and  therefore  we  find  it  often 
“ of  ufe  to  draw  a temporary  tooth,  that  is 
“ placed  further  back  ; and  it  would,  per- 
“ haps,  be  right  upon  the  whole,  always  to 
“ draw,  at  leaft  the  firfl  Grinder ; and,  per- 
“ haps,  forne  time  after,  the  fecond  Grinder 
“ alfo.” 

I need  fcarcely  obferve  that  this  mode  of 
treatment  is  altogether  improper.  The  prac- 

F 2 tice 


( 7^,  ) 

tic€  which  Dr.  Hudfon  of  this  city  intro- 
duced  nearly  forty  years  ago,  and  ftill  re- 
tains,  entirely  coincides  with  my  obfervations  ; 
he  was  fully  aware  of  the  increafe  of  the 
jaws,  which  appears  from  thefe  his  remarks, 
“ The  indifcriminate  pradfice  of  drawing  chil- 
“ dren’s  teeth  before  they  loofen  is  erro- 
“ neoiis  : the  intent  of  making  greater  room 
for  the  fecond  fet  is  thereby  diredfly  d^- 
“ feated.  Let  the  propriety  be  hence  in- 
ferred  of  a timely  and  regular  domeftic  at- 
“ tention  to  the  teeth  and  gums,  it  will  pre- 
“ vent  many  painful  diforders  and  operations, 
“ and  leave  Nature  undiflurbed  in  the  pro- 
“ dudtion  of  the  permanent  teeth,  to  the  great 
“ difappointment  of  the  expedting  charlatan.” 
There  are  forne  exceptions,  however,  to  this 
general  rule  ; for  it  is  necehary  fometimes 
to  remove  a few  of  the  temporary  teeth  : 
ex.  gr.  if  the  roots  of  thefe  teeth  are  not 
wafted  in  proportion  as  the  permanent  teeth 
rife  in  the  jaw,  thereby  alfording  fuch  re- 
fiftance,  as  to  occafion  them  to  appear  at  the 
internal  part  of  the  mouth  ; or  where  the 

* Tab.  iv.  Fig.  34.  b. 
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jaw  does  not  Iiicreare  in  propordon  to  the 
difFerence  in  fize  of  the  temporary  and  per- 
manent teeth,  hj  which  means  the  perma- 
nent teeth  are  turned  quite  acrofs  in  the 
fockets.  The  propriety,  however,  of  per- 
forming  fuch  operations  muft  be  left  to  the 
judgment  of  the  pradlitioner.  The  opera- 
tions recommended  by  Mr.  Hunter,  I look 
on  to  be  very  injurious,  for  that  preffure  or 
proper  degree  of  refiflrance  and  connexion 
(were  the  temporary  teeth  taken  out  pre- 
maturely)  would  be  removed,  which  feems 
to  me  altogether  neceflary  to  the  perfedion 
of  the  permanent  teeth. 

It  would  be  quite  foreign  to  the  nature  of 
this  eflay,  to  enter  into  a defcription  of  the 
great  variety  of  difeafe  to  which  the  teeth 
and  gums  are  fubjed.  Let  us  fuppofe, 
however,  that  forne  of  the  temporary  teeth 
are  difeafed,  or  what  is  commonly  called 
carious  ; if  they  are  fo  far  injured  as  to  oc- 
cafion  violent  pain  to  the  child,  and  if  pal- 
liative  remedies  fail  to  give  relief,  we  cannot 
hefitate  about  the  propriety  of  taking  them 

out. 
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out.  Havlng  alrcady  obferved  that  the  alveolar 
procelTes  of  the  temporary  teeth  are  not  obli- 
teratedor  abforbed,  as  Mr.  Hunter  fuppof- 
ed,  we  fhould  be  very  careful  left  difeafes  of 
thefe  teeth  or  gums  fhould  materially  injure 
them,  which  indeed  is  too  often  the  cafe. 
When  the  caries  of  a tooth  has  proceeded  fo 
far  as  to  communicate  with  the  cavity  -where 
the  veflels  are  contained,  the  ichorous  matter, 
or  the  air  admitted  into  the  cavity  coming  in 
conta£t  with  the  membrane  of  the  pulp,  oc- 
cafions  an  inflammation  of  it,  which  fre- 
quently  communicates  with  the  external  pe- 
riofteum  of  the  root.  When  the  inflamma- 
tion has  advanced  to  a certain  degree,  fup- 
puration  takes  place,  and  a confiderable  fac 
or  abfcefs  is  thus  formed  which  being  filled 
with  purulent  matter,  occafions  an  abforp- 
tlon  or  wafting  of  the  alveolar  procefs  near 
the  apex  of  the  root,  and  in  this  way  a 
palTage  is  at  lafl;  made  through  the  procefs, 
forming  what  is  commonly  called  a gum-boil. 
The  opening  is  ufually  made  between  the 

* Tab.  1 1 1.  Fig.  12.  b.  b. 
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cheek  and  jaw,  fometimes  however,  it  burfts 
externally,  and  leaves  a difagreeable  cicatrix 
or  fcar  through  life.  So  that  in  fuch  cafes 
the  neceflity  of  removing  the  temporary  teeth 
is  obvious,  in  order  to  avoid  fuch  diftreffing 
confequences  as  thefe,  and  others  which  are 
even  yet  more  particularly  dangerous. 

It  is  the  opinlon  of  many  celebrated  Ana- 
tomifts,  that  difeafes  of  the  temporary  teeth 
cannot  injure  the  permanent,  even  though  the 
difeafed  parts  were  to  come  into  conta<ft  w^ith 
them.  I am  forry  to  fay  I have  feen  rnany  in- 
ftances  of  the  contrary ; though  previous  to  my 
having  obfei*ved  the  conne£ting  membranes, 
I was  totally  at  a lofs  how  to  account  for  the 
injuries  communicated  from  one  to  the  otlier. 
The  following  cafe,  which  occurred  to  me 
about  fix  years  ago  in  this  city,  will  illuftrate 
the  fubjed;  remarkably  well. 

A lady  brought  a child  to  me,  about  fix 
years  old,  to  have  the  anterior  temporary 
Grinder  of  the  under  jaw  taken  outj  the 
tooth  was  very  much  difeafed,  and  the  point 

of 
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of  one  of  the  roots  ftiick  out  of  the  jaw,  anci 
occ^ifioned  an  ulceration  of  the  cheek.  On 
infpedting  the  mouth,  I found  the  tooth  quite 
loofe,  and  a confiderable  portion  of  the  al- 
veolar  procelfes  attached  to  it,  Vv^hich  had  been 
feparated  frorn  the  neighbouiing  or  found 
parts.  I removed  the  entire  with  a curved 
probe,  and  having  immerfed  the  extradfed 
portion  in  water,  in  order  to  examine  it,  I 
found  it  to  confift  of  the  entire  focket  of 
the  temporary  tooth,  and  alfo  the  focket  in 
which  the  hicufpis  was  forming,  part  of  the 
body  of  which  was  tolerably  advanced ; the 
earthy  matter  of  the  cortex  ftriatus  was  quite 
black,  and  perfedlly  foft  The  fockets  of  the 
neighbouring  teeth  fortunately  were  not  much 
injured.  On  enquiring  into  the  hiftory  of 
this  cafe,  I was  told  that  about  two  years  pre- 
vious  the  child  had  had  a flight  fit  of  the 
tooth-ache  which  fubfided,  and  foon  after  a 
gum-boil  was  formed,  which  frequently  fup- 
purated  and  burft,  after  which  the  child  would 
get  relief  for  forne  fhort  intervah  The  mo- 

* Tab.  III.  Fig.  3.  a.  b.  c.  d.  c. 
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tlier,  througli  timidity,  or  fiilfe  affedtion  for 
the  child,  could  not  be  prevailed  on  to  con- 
fult  any  one,  until  forced  to  it  by  the  con- 
fequences  already  mentioned.  The  child 
without  any  other  affiftance  got  well,  but  the  ^ 
jaw  remains  very  much  contradted  where  the 
tooth  was,  v;^ith  a correfponding  hollow  in 
the  cheeko 

I have  fince  that  period  met  three  or  four 
cafes,  -where  two  or  three  of  the  permanent 
teeth  were  floughed  olf  by  a fimilar  caufe. 
Thefe  cafes  I account  remarkably  inftnK^iive, 
for  they  clearly  point  out  the  neceffity  of 
removing  the  temporary  teeth,  when  any 
fuch  ulcerations  or  gum-boils  are  forming, 
particularly  if  they  are  of  great  extent,  or 
long  continued.  Slight  cafes,  however,  if  pro- 
perly  attended  to,  might  be  retarded  and  pro- 

4 

bably  entirely  checked. 

The  inftruments  I have  found  beft  adapted 
for  fuch  operations  are  thofe  invented  by  Dr. 
Hudfon 

* Tab.  7.  Fig.  2 and  3, 
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CHAPTF.R  VIII. 

Of  the  Teeth  in  various  Claffes  of  Animals. 

A S well  the  ftrudture  as  formation  of  the 
teeth  of  graminivorous  and  ruminant  animals, 
differ  from  what  is  obferved  to  take  place  in 
thofe  of  the  carnivorous  order.  The  food  of 
the  former  requires  a greater  degree  of  com- 
minution  than  that  of  the  latter  ; for  which 
purpofe  it  becomes  neceffary,  that  the  furfaces, 
between  which  this  operation  takes  place, 
fhall  be  as  much  as  poffible  multiplied.  That 
this  obje£t  is  fully  provided  for  by  nature, 
may  be  evinced  by  infpedting  the  grinding 
furfaces  of  their  teeth  ; for  the  Cortex  Striatus 
not  only  covers  the  body  of  the  tooth,  but 
even  defcends  through  its  fubftance,  forming 
therein  a variety  of  convolutions,  and  of 
courfe  a variety  of  prominences  in  each  ac- 
cidental  fcdtion  of  it  fuch  parts  of  it  being 

* Tab.  V.  Fig,  IO.  and  12. 
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lefs  liable  to  abrafion,  than  the  other  bony 
portion  of  v/hich  it  is  compofed. 

Many  circumftances  liowever,  particularly 
relative  to  their  ftiaidure  and  formation,  havc 
not  been  as  yet  at  all  attended  to  or  explained, 
on  which  account  I have  endeavoured  to  tracc 
them  at  different  periods. 

In  the  riglit  fide  of  the  lower  jaw  of  a 
foetus  calf  about  three  months  old,  the  internal 
piate  of  the  alveolar  procefs  being  cut  away, 
and  the  arteries  injedied,  the  rudiments  of  the 
teeth,  their  connexion  with  the  gum,  &c, 
appeared  asthey  are  reprefented  inTab.  v.fig.  i. 

The  iipper  part  of  the  pulp  of  a grinder  is 
divided  into  a certain  number  of  conical  pro- 
ceffes,  previous  to  the  commencement  of  offi- 
fication  upon  it ; the  number  of  thefe  pro- 
ceffes  varies  according  tq  the  fize,  or  kind  of 
tooth  ; in  forne  there  is  but  one,  in  others  two, 
four,  or  fix  of  them.  The  pulp  of  the  great 
grinder  of  the  under  jaw  in  the  calf  juft  now 
mentioned,  was  divided  into  fix  proceffes,  and 
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on  it  as  many  bony  fhells  were  aiready  forin- 
ed.  In  the  view  given  of  it  in  Tab.  v.  fig.  2. 
tbree  only  of  the  fhells  can  be  feen,  the  others 
were  placed  exadtly  oppofite  and  at  a litti  e 
diftance  from  them  ; one  of  the  fhells  has  been 
removed  and  is  reprefented  in  the  fame  piate 
fig.  3.  As  offification  advances,  the  proceffes 
of  the  pulp  elongate,  whilft  the  bony  fhells 
extend  confiderably  on  them  previous  to  the 
jundtion  of  their  fides ; they  then  form  one 
continued  fliell  exhibiting  no  trace  whatever 
of  their  former  feparation*.  From  the  con- 
voluted  fhape  of  the  pulp,  deep  depreffions  aro 
left  at  the  jundfion  of  forne  of  the  fhells,  which 
are  fituated  at  the  internal  part  of  the  mouth 
in  the  upper  jaw,  but  at  the  external  part  in  the 
under.  In  order  to  fili  up  thefe,  or  to 
flrengthen  the  tooth,  one  or  two  additional 
proceffes  are  fent  off  from  the  pulp,  when 
offification  has  advanced  fomewhat  on  the 
original  pulps,  or  when  the  fides  of  the  fbells 
have  been  nearly  united.  Thefe  proceffes 
however  do  not  rife  to  an  equal  height  with 

* Tab.  V.  fig.  V.  d. 
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the  firft*,  the  iipper  teeth  ha  ve  but  one  of 
them,  the  under  in  general  two, 

The  membranes  which  are  intimately  con- 
nedled  with  or  derived  from  the  internal  part 
of  the  gum,  can  be  eafily  feparated  into  two  la- 
mellce^  the  externa!  of  which  is  very  vafcular, 
though  I could  not  trace  a fingle  blood-veflel 
entering  into  the  internal  onef ; this  appear- 
ance  is  beft  examined  in  foetus  calves  about 
three  or  four  months  old.  Thefe  mem- 
branes furround  the  pulp,  and  dupiicatures  of 
them  pafs  down  between  the  internal  divifions 
of  it,  exadly  fimilar  to  the  paffing  of  the 
pia  mater  between  the  convolutions  of  the 
brain.  The  dupiicatures  extend  downwards 
until  checked  by  the  jundion  of  the  internal 
plates  of  the  fhells,  which  thus  feparates  them 
from  the  pulpj.  As  foon  as  the  bony  Ihells 
are  perceptible,  the  internal  part  of  the  mem- 
brane  fecretes  and  depofits  on  their  points  and 
progreffively  on  their  fides,  a foft  earthy  mat- 
ter  fimilar  to  moiftened  chalk,  and  is  itfelf 

* Tab.  V.  fig.  4.  c.  , 

f Tab.  V.  Fig.  6.  b b. 

Tab.  v.  fig.  7.  a.  a.  a.  fig.  5.  a.  a.  & b.  and  fig.  1 1.  d. 

moiflened 
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molftened  wlth  a mucilaginous  fluid,  a great 
■ quantity  of  which  is  found  between  the  mem- 
brane  and  fhells.  This  foft  earthy  matter 
gradually  aflumes  the  cryftalline  appearance 
of  the  Cortex  Striatus^  the  fibres  of  which  in 
fig.  7.  are  reprefented  in  contad;  with  the 
membrane,  the  bony  part  in  conta£l  with  the 
pulp. 

When  the  cortex  flriatus  is  perfedly  formed 
down  to  the  bottom  of  the  convolutions  or 
jun^tion  of  the  internal  plates  of  the  fhells, 
the  tooth  begins  to  rife  by  the  increafe  of  its 
roots  ; the  upper  part  of  the  invefting  mem- 
brane at  the  fame  time  wafting  in  proportion 
as  the  cortex  ftriatus  covered  by  it  attains  to 
perfedfion,  fo  that  the  tooth  advances  by  al- 
moft  imperceptible  degrees  ’till  at  length  it 
appears  through  the  gum.  The  protuberances 
of  the  tooth  firft  appear,  and  thus  intercept 
part  of  the  nourifhment  from  the  duplicatures 
of  the  membrane  which  pafTed  down  into  the 
internal  cavities.  That  part  of  the  tooth  mark- 
ed  a.  a.  in  fig.  8.  had  pafled  through  the  gum 
ftill  however  fibres  of  it  pafled  between  the 
convolutions  of  the  fhell  into  the  hollows,  by 

which 
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which  the  membranes  in  them  were  ftlll  in 

\ 

forne  degree  fupported  , the  gum.  is  turned  up 
and  fibres  of  it  are  reprefented  as  if  paffing 
down  intb  the  cavities.  When  the  tooth  rifes 
fomewhat  higher,  ali  nourifhment  is  cut  ofF 
from  the  internal  duplicatures  of  the  ‘mem- 
brane  which  are  then  found  dead  and  of  a 
darkifli  purple  colour*.  The  lower  part  of  the 
membrane  however  remains  on  the  external 
plates  of  the  body  of  the  tooth  but  is  wafted 
in  proportion  as  the  cortex  ftriatus  becomes 
perfedt.  The  entire  bodies  of  the  temporary 
teeth  when  formed  pafs  through  the  gum,  fo 
that  the  whole  of  the  invefting  membrane  is 
deftroyed  as  foon  as  they  have  rifen  to  their 
proper  height.  This  defcription  however  ad- 
mits  of  a few  exceptions,  particularly  with  re- 
gard  to  the  permanent  grinders,  the  greater 
part  of  whofe  bodies  remains  within  thejaw 
for  a confiderable  time.  A purpofe  of  forne 
confequence  in  the  animal  oeconomy,  which 
I fhall  prefently  endeavour  to  explain,  is  thus 
anfwered  ; and,  as  the  procefs  by  which  it  is 
completed  is  very  different  from  what  has  been 


* Tab.  V.  fig.  9.  a.  a.  a. 
f Fig.  8.  c.  c. 
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aiready  defcribed,  it  will  be  of  ufe  to  polnt  it 

# 

out  in  the  cleareft  manner. It  appears  that 

the  internal  part  of  the  membrane  fecretes  the 
earthy  matter  of  the  cortex  ftriatus,  and 
that  as  foon  as  it  has  perforined  its  fundiion  it 
is  wafted  or  deftroyed  ; for  its  external  lamella, 
as  foon  as  the  upper  part  of  the  cortex  ftriatus 
is  cryftallifed,  begins  to  depofit  on  its  furface  a 
fubftance  differing  from  either  the  bony  part 
or  the  cortex  ftriatus,  being  harder  and  more 
brittle  than  the  former,  and  lefs  fo  than  the. 
latter.  It  is  likewife  of  a different  colour 
and  can  be  readily  diftinguifhed  from  the 
other  two  component  patts.  As  the  furface 
of  the  cortex  ftriatus  is  fmooth,  this  fubftance 
(which  for  diftindl;ion’s  fake,  I take  the  liberty 
of  calling  the  Crujia  petro/a ) cannot  adhere 
firmly  to  it,  and  for  this  reafon  in  the  teeth 
of  young  animals  it  eafily  chips  or  fcales  olf, 
when  they  are  expofed  to  the  weather.  In 
animals  more  advanced  in  life,  the  CruJla 
petrofa  filis  up  all  the  convolutions  of  the  ex- 
ternal plates  of  the  cortex . ftriatus,  and  ex- 
tends  a confiderable  way  beyond  them,  fo  as 
to  form  a gr^at  proportion  of  the  grinding 
furface*,  when  it  becomes  much  more  con- 
* Tab.  5.  fig.  10.  and  12.  d.  d.  d.  d.  and  fig.  1 1.  e.  e* 

confolidated 
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folidated  and  with  difFiculty  can  be  feparated 
from  the  cortex  ftriatus.  The  Crtijia  pet7'ofa 
not  only  covers  that  part  of  the  tooth  which 
appears  through  the  gum,  but  alfo  that  part 
of  it  which  remains  within  the  focket,  and  in 
a few  inftances  I have  obferved  a fmall  quan- 
tity  of  it  on  the  roots  of  the  teeth  of  very  old 
horfes.  From  this,  and  obfervations  on  the 
teeth  of  other  animals  which  will  prefently  be 
mentioned,  it  would  feem  that  the  membrane 
may  at  once  depofit  this  matter,  without  hav- 
ing  previoufly  given  rife  to  the  cortex  ftriatus. 
The  Criijla  petrofa  is  depofiting  on  the  upper 
part  of  the  tooth  a long  time  previous  to  the 
cryftallifation  of  the  lower  part  of  the  external 
plates  of  the  cortex  ftriatus,  and  it  continues  to 
be  depofited  as  long  as  any  part  of  the  body  of 
the  tooth  remains  within  the  focket. 

The  C?-ufla  petrofa  feems  intended  to  ferve 
a variety  of  purpofes  : in  the  firft  place,  to  fili 
up  the  hollows  in  the  fides  of  the  teeth,  next 
the  cheek  and  tongue,  and  render  them  even. 
2dly.  To  fupport  and  prevent  the  fibres  of  the 
cortex  ftriatus  from  fplintering  olF  or  wearing 

G down 
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down  too  rapidly.  3dly.  To  increafe  the 
grinding  furface  and  render  it  more  rugged, 
for  it  fcarcely  wears  down  as  faft  as  the  bony 
part,  yet  fafter  than  the  cortex  ftriatus.  In 
forne  few  infiances  the  Grinders  remain  fuffi- 
ciently  long  under  the  gura,  fo  as  to  allow  the 
cavities,  in  which  the  membrane  paffed  down 
to  form  the  cortex  ftriatus,  to  be  nearly  filled 
by  the  Crujla  petj'ofa^  In  moft  cafes  however^ 
thefe  cavities  are  filled  entirely  with  the  matter 
of  the  food,  by  the  broken  particles  of  the 
teeth  whilft  grinding,  or  by  particles  of  fand, 
clay,  &c.  This  adventitious  matter  remains 
quite  fpongy  and  of  'a  different  colour  and 
texture  from  any  of  the  other  three  above  def- 
cribed  parts  j in  the  cow  it  is  of  a blackifli  or 
dafk-brown  colour*.  It  is  remarkably  evi_ 
dent  in  the  Grinders  of  the  flieep,  in  which 
the  cavities  are  conftantly  filled  with  particles 
of  grafs  and  clay  ; the  ftrudure  and  forma- 
ti on  of  their  teeth  being  fimilar  to  thofe  of 
the  cow,  except  what  regards  the  additional 
proceffes.- 


* Tab.  V.  Fig.  10.  b.  b.  b.  and  Fig.  ii.  b. 
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The  Crtijla  petrofa  feems  intended  for  ano- 
ther  and  a very  important  purpofe.  The 
greater  proportion  of  the  cortex  ftriatus  in  gra- 
minivorous  animals  as-  already  mentioned  re- 
mains  within  the  jaw  for  forne  years.  Now 
the  nature  of  this  fubftance  is  fuch,  that  mem- 
branes  could  not  adhere  to  it,  whilft  without 
the  interpofition  of  foine  fuch  fubftance  as  the 
Crujl a petrofa^  or  a total  want  of  the  cortex 
ftriatus,  a circulation  of  fluids  through  the 
focket  could  not  take  place.  The  Crtijla  pe-^ 
trofa  is  therefore  depofited  for  the  membranes 
to  adhere  to,  and  alfo  to  prevent  the  fockets  be- 
ing  injured  by  the  violent  motions  performed 
in  grinding.  It  cannot  be  miftaken  for  a de- 
pofition  from  the*  fluids  of  the  mouth  com- 
monly  called  Tartar,  for  I juft  now  mentioned 
that  it  is  depofited  previous  to  the  appearance 
of  the  tooth  through  the  gum.  A fimilar 
fubftance  I have  obferved  on  the  Grinders  of 
the  Elephant  *,  Rhinoceros,  &c.  and  even  on 
the  Grinders  of  the  Rabbit  and  Hare,  indeed 
it  is  to  be  met  with  in  almoft  all  graminivorous 
animals. 

G 2 The 

*Theftru£ture  and  formation  of  the  Elephants’  teeth 
I referve  as  a fupplement  to  the  prefent  woik. 
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The  Grinders  of  the  camcl  are  nearly  fimi- 
lar  to  thofe  of  the  cow,  the  internal  cavities  of 
their  teeth  are  in  like  manner  filled  with 
particles  of  grafs,  clay,  &c. 

The  formation  of  the  Incifores  and  Grinders 
/ of  the  horfe  differs  very  much  from  thofe  of 
the  cow,  and  probably  from  thofe  of  all  rumi- 
nant animals  ; for,  as  the  horfe  does  not  chew 
the  cud,  it  was  neceffary  his  food  fhouid  be  at 
once  fufhciently  maflicated  ; his  teeth  and 
jaws  of  courfe  are  admirably  fitted  for  this 
purpofe. 

The  Grinders  of  the  upper  jaw  commencc 
by  four  points  of  offification,  and  are  formed 
precifely  fimilar  to  thofe  of  the  cow,  except 
that  additional  proceffes  are  not  added,  and 
that  the  internal  cavities  are  moftiy  filled  by 
the  Criijla  petrcfa  ; although  I have  fometimes 
obferved  the  upper  part  of  the  cavities  filled 
by  the  adventitious  matter,  as  reprefented  in 
Tab.  V.  Fig.  12.  b.  b.  while  the  under  part  of 
them  was  occupied  by  the  Crujla  peirofa,  This 
only  happens  where-^the  offification  of  the 
roots  takes  place  more  rapidly  than  the  depo- 

fition 
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fitlon  of  the  Crujla petrofa^  fo  that  by  the  tooth 
penetrating  the  gum  the  nourifhment  is  cut 
ofF  (as  already  mentioned  from  the  internal 
duplicaturcs  of  the  membrane. 

The  formatlon  of  the  Grlnders  of  the  under 
jaw,  however,  differs-  very  much  in  thofe  ani- 
mals ; for  though  offification  commences  in 
the  horfe  on  the  pulp  of  the  Grinders,  by  five 
or  fix  points,  which  afterwards  increafe  into  as 
many  fmall  fhells,  yet,  as  happens  in  the  hu- 
man  fubje£l,  they  unite  without  duplicatures  of 
the  membrane  paffing  down  between  them  to 
form  internal  plates  of  the  cortex  flriatus, 
which  I before  obferved  always  takes  place  in 
the  cow.  This  membrane  however  paffes 
round  the  pulp  in  a very  convoluted  manner, 
and  as  the  points  of  the  fhells  and  the  interflices 
between  them  are  foon  worn  away  by  grind- 
Ing,  a fedion  is  thus  formed  in  which  one 
continued  line  of  the  cortex  flriatus  can  be 
traced  including  the  bony  part  alone  within  it, 
the  Cnijla  pctrofa  remaining  without  In 

* Ville  P.ige  83.  f Tab  9.  Fig.  5 and  6. 
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ali  gramini voroiis  animals  the  under  jaw  is 
miich  narrower  than  the  itpper,  particularly  at 
th‘e  anterior  part,  the  under  teeth  are  likewife 
at  leaft  one  third  narrower,  but  by  the  lateral 
motion  of  the  under  jaw  during  manducation, 
different  points  of  the  under  teeth  can  be  fuc- 
ceffively  applied  to  the  whole  furfacc  of  the 
upper  ones,  the  lateral  motion  correfponding 
exaftly  to  the  difference  in  breadth  of  the  up- 
per and  under  teeth. 

The  pulp  ofa  front  tooth  in  either  jaw  of  a 
horfe  is  divided  into  two  proceffes  : duplica- 
turos of  the  invefting  membrane  pafs  down 
between  them  to  a confiderabie  depth,  even 
greater  than  is  reprefented  in  Tab.  v.  Fig.  y, 
3.0  which  conveys  an  adequate  idea  of  the  fec- 
don  of  one  of  thefe  teeth  whilft  forming. — 
The  cavity  in  the  middle  of  each  of  thefe 
front  teeth  is  filled  by  particles  of  the  food, 
&c.  and  fometimes,  though  feldom,  by  the 
Critjla  pet7'ofa.  By  the  difappearance  or  wear- 
ing  down  of  the  edges  of  thefe  cavities  and 
internal  plates  of  the  cortex  ftriatus,  jockies 
determine  the  age  of  a horfe,  or  (in  their  lan- 

guage) 
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guage)  by  the  filling  or  growing  up  of  the  ca- 

vity.  Indeed  fo  well  acquainted  are  they 

with  this  circumftance,  that  when  the  natural 

cavities  difappear,  they  form  artificial  ones, 

and  fiii  them  with  a compofition  of  refm, 

clay,  &c.  to  make  them  appear  black,  but  fnch 

fraud  can  be  eafdy  detedted  by  obferving 

whether  there  is  a piate  of  the  cortex  flriatus 

bordering  the  cavity,  or  not.  This  method, 

as  weii  as  oblerving.  the  period  at  which  foals 

cut  or  fhed  their  teeth,  mufl  be  rather  fallaci- 

ous  ; the  firft  depending  fo  much  on  the  qua- 

lity  of  their  food  as  will  prefently  be  Ihewn ; 

and  the  fecond  depending  in  a great  meafure 

on  the  conftitution  of  the  animal 
* \ 

It  is  rather  a curious  circumftance  that 
horfes  ha  ve  4.0  teeth  in  both  jaws,  and  mares 
have  only  36,  the  Cufpidati  commonly  called 
tufks  being  wanting  in  the  latter  ; though 
their  rudiments  are  formed  in  the  jaws,  they 
fcldom  or  never  appear,  and  if  they  do,  as 
the  celebrated  BufFon  remg/ks,  they  are  fcarce- 
ly  difcernible. 

•<y  .V 
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As  the  cow,  fheep,  &c.  have  no  front  teeth 
in  the  upper  jaw,  it  was  necelTary  that  the 
edges  of  thofe  in  the  under  ihould  be  very 
Iharp  ; the  membranes  of  courfe  do  not  pafs 
down  into  the  internal  bony  part  of  them,  but 
they  are  formed  as  fingle  teeth  in  general  are, 

Euftachius,  although  he  did  not  inveftigate 
the  fubje<5fc  fully,  was  aware  of  many  cir- 
cumftances  relative  to  it,  which  I cannot  pafs 
over  in  filence.  He  fays,  “ The  fituation  of 
“ the  human  teeth  is  at  the  extreme  edge  of 
“ the  circle  of  both  jaws.  In  forne  of  the 
“ brute  creation  however,  and  in  almoft  all 
“ fifhes,  their  feat  is  in  the  palate,  the 
“ tongue  and  even  the  ftoinach.  Thofe  ani- 
“ mals  which  ruminate,  we  are  told  by  all 
“ anatomifts,  have  only  an  inferior  range  of 
teeth,  in  which  however  they  are  incorredt, 
“ for  they  do  not  want  the  entire  of  the  up- 
“ per  teeth,  but  thofe  only  which  lliould  lie 
“ in  frcnt  When  fpeaking  afterwards  of 

“ Hurmnorum  dentium  fedes  efl;  extremus  tantum 
« ufrlu^que  maxillas  ambitus  j quamquam  multis  bel- 

“ luis, 
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ruminant  animals,  he  defcribes  that  peculiari- 
ty  of  formation  in  their  teeth,  by  which  they 
become  liable  to  contain  heterogeiieous  parti- 
cles,  thofe  efpecially  of  the  food  on  which  they 
are  nourifhed 

Ali  the  points  of  thofe  teeth  which  we  have 
been  examining,  had  been  at  one  time  cover- 
ed  by  the  cortex  ftriatus,  and  the  plates  of  it 
were  all  at  that  time  intimately  connedfed,  fo 
that  one  continued  line  of  it  could  be  traced  as 
in  Tab.  5.  Fig.  7.  It  is  evident,  that  in  pro- 
portion  as  the  cortex  ftriatus  is  worn  off"  thefe 
points,  the  bony  matter  muft  appear  between 
its  plates,  therefore  in  Fig.  1 2.  the  Crujla  pe- 
trofa  is  obferved  externally,  then  the  cortex 
* 

luis,  ficut  fere  eunftis  pifcibus,  palatum  quoque  ac 
“ lingua,  et  nonnullis  aliis  venter,  pro  fede  funt  ; et 
“ qucC  ruminant,  ut  anatomici  omnes  fcribunt,  inferi- 
« orem  tantum  ordinem  dentium  habent,  quod  tamen  non 
ita  intelligendum  eft,  utquifpiam  hocfermonis  genere 
deceptus  putet,  eas  fuperloribus  dentibus  prorfus  ca- 
rere,  fed  illis  tantum,  qui  ad  fuperius  labrum  perti- 
“ nent.” — Opufc.  de  Dent.  Page  9. 

* Ibid.  Page  56. 
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flriatus,  within  which  is  the  proper  bony  part, 
including  again  two  plates  of  the  cortex  ftria- 
tus,  and  in  the  middle  of  thefe  the  cavities  fill- 
ed  by  the  food,  &c.  fo  that  this  tooth  confifts 
of  four  different  fubftances. 

Mr.  Hunter  mentions  in  the  dcfcription  of 
Piate  xiv.  Fig.  19.  Nat.  hiftory.  “ The  ena- 
“ mei  paffes  through  the  whole  length  of  the 
“ tooth  ; the  enamel  is  reprefented  by  the 
“ white  lines  which  are  penniform.”  It  ap- 
pears  ftrange  that  Mr.  Hunter  fhould  fall  into 
, fuch  an  error,  nor  can  I conceive  how  he 
could,  unlefs  by  a fe(9;ion  fimilar  to  the  one 
reprefented  in  Piate  v.  Fig.  7.  c.  where  the 
plates  of  the  cortex  flriatus  approach  fo  clofe 
to  each  other,  that  at  firfl  fight  they  appear 
penniform,  but  on  clofer  infpedlion  there  are 
bony  lamellse  obferved  between  them,  on 
which  the  fibres  of  the  cortex  flriatus  are  ar- 
ranged.  Mr.  Hunter’s  figure  one  would 
think  had  been  drawn  from  an  imaginary  pre- 
paration,  for  in  whatever  diredlion  a fedlion 
were  made,  the  appearances  would  have  been 
different  from  what  he  has  reprefented. 
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The  wlndmgs,  fibres  and  termination  of  the 
cortex  ftriatus  are  accurately  reprefented  in 
Fig.  7.  and  x i.  of  the  fame  piate.  The  fibres 
pafs  upwards  in  an  inclined  diredlion  towards  ' 
the  grinding  furface,  by  which  means  the  en- 
tire  fibre  is  not  broken  off  at  one  time,  and  of 
courfe  the  teeth  laft  longer  than  they  otherwife 
would.  When  we  fplit  or  break  a tooth  of 
thefe  animals,  a beatitiful  filvery  line  is  obferv- 
ed  at  the  junftion  of  the  cortex  ftriatus  and 
the  bony  part,  as  I have  endeavoured  to  ftiow 
in  Fig.  1 1. 

According  as  the  grinding  furface  of  thefe 
t-eeth  is  worn  down,  (by  the  addition  of  bony 
matter  to  their  roots  and  filling  up  of  the  fock- 
ets,)  they  rife  in  proportion,  and  continue  to 
rife  until  all  the  plates  of  the  cortex  ftriatus  are 
worn  away,  and  even  the  roots.  Sometimes 
they  wear  or  are  rubbed  away  veryirregiilarly; 

I have  feen  an  inftance  where  a middle 
Grinder  of  the  upper  jaw  was  protruded  near 
an  inch  lower  than  any  of  the  others,  and  had 
worked  a groove  for  itfelf  between  the  lowef 
teeth.  I have  feveral  inftances  in  my  poftefti- 
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on  lefs  ftriking,  all  of  whieh  muft  have  been 
very  troublefome  and  detrimental  to  the  poor 
beafts,  and  might  probably  have  been  prevent- 
ed  by  a judicious  operation. 

With  refpedl  to  the  connexion  of  the  tem- 
porary  and  permanent  teeth,  I have  found  it 
in  all  animals  I have  examined,  fimilar  to  that 
already  mentioned  as  fubfifting  between  thofe 
of  the  human, 

Thofe  animals  that  make  ufe  of  their  teeth 
as  edged  tools  for  cutting  or  fcraping  very 
hard  bodies,  fuch  as  the  fquirrel,  rat,  &c.  are 
fupplied  with  two  Incifores  in  each  jaw,  mofb 
admirably  adapted  for  thefe  purpofes.  As  the 
under  Incifores  are  principally  made  ufe  of, 
they  are  nearly  twice  as  long  as  thofe  of  the 
upper  ; and  indeed  they  are  much  longer 
than  a priori  I could  have  imagined,  for  they 
occupy  the  greater  part  of  the  jaw  from  the 
iymphyfis  to  the  roots  of  the  coronoid  pro-r 
ceffes.  In  the  under  jaw  of  the  fquirrel  for 
inhance,  the  Incifores  fonn  almofl;  a femicircle, 
and  the  Grinders  are  fituated  within  the  feg- 
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ment  of  the  circle  In  the  upper  jaw  they 
forin  a fegment  of  a much  fmaller  circle,  and 
do  not  extend  even  fo  far  as  the  anterior 
Grinden 

The  bodies  of  their  Grinders  are  covered 
by  the  cortex  ftriatus  ; but  it  is  depofited  only 
on  the  convex  furface  of  the  Incifores,  fo  that 
'the  extremity  with  which  they  gnaw  confifts 
entirely  of  the  cortex  ftriatus.  The  flatted 
fides  and  concave  furface  are  bone,  in  order 
that  the  external  membrane  might  adhere  to  it 
and  nourifti  the  tooth,  and  alfo  the  bone  being 
much  fofter  than  the  coitex  ftriatus,  it  is 
more  eafily  worn  down,  by  which  means  the 
cortex  ftriatus  is  always  prominent  and  retains 
a moft  acute  eclge  f.  The  edge  itfelf,  hard  as 
it  is,  is  conftantly  wearing  away ; but  in  pro- 
portion  to  its  wafte,  the  tooth  is  protuded  by 
the  addition  of  new  ofliftc  matter  to  its  bafe, 
and  the  cuiA^e  of  the  tooth  is  fuch  that  the 
edge  of  it  always  preferves  exadly  the  fame 
fituation  with  reiped;  to  the  upper  teeth. 


* Tab.  3.  Fig.  9.  a.  a.  a.  and  c.  c.  c.  3cc. 
-}■  Ibid.  b.  b. 
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By  the  curvecl  form  the  teeth  acquire  addi^ 
tional  ftrength  and  are  lefs  liable  to  be  broken 
than  they  otherwife  would  be.  The  fquirrel 
I have  juft  now  fpoken  of,  was  domeflicated, 
an^  ufed  to  amufe  himfelf  in  chewing  ivory 
which  happened  to  be  inlaid  in  forne  pieces  of 
furniture. 


The  ftrudture  and  formation  of  the  Incifores 
of  the  beaver  are  precifely  fimilar  to  thofe  of 
the  fquirrel  and  rat,  and  the  colour  of  the  cor- 
tex ftriatus  is  likewife  nearly  fimilar,  being  an 
orange  or  deep  yellow.  But  there  is  a mark- 
ed  difference  between  the  formation  of  their 
Grinders,  for,  as  I juft  now  mentioUed,  thofe 
of  the  fquirrel  and  rat  are  covered  by  the  cor- 
tex ftriatus,  but  in  the  beaver  it  pafles  in  a very 
convoluted  manner  round  the  bony  part,  as  in 
the  under  Grinders  of  the  horfe,  fo  that  when 
theupper  part  of  thetooth  isflightly  worndown, 
one  continued  line  of  the  cortex  ftriatus  can  be 
traced  Sometimes  however  an  additional 
point  is  obferved  unconne£ted  with  the  line 


* Tab.  9.  Fig.  3.  c.  d.  e. 
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of  the  cortex  ftiiatus  on  the  furface  as  at  £ — ^ 
The  Crtijla  petrofa  filis  up  the  external  fpaces 
left  by  the  windings  of  the  cortex  ftriatus.— 
This  ftrudture  is  admirably  contrived  and  fit- 
ted  to  the  purpofes  of  the  animal ; for  its  food, 
(as  Buffon  mentions)  being  principally  the 
branches  of  trees,  &c.  it  could  not  otherwife 
grind  it  fiifficiently  ; and  to  fupply  the  confe- 
quent  wafte  of  the  upper  furface  of  the  tooth, 
new  oflific  matter  is  continually  adding  to  the 
bafe,  which  appears  hollow  and  convoluted  as 
reprefented  in  Tab.  9.  Fig.  j\.  b.  without  any 
appearance  of  roots  being  formed,  which  pro- 
bably  never  are  formed.  We  can  eafily  con- 
ceive  how  they  can  cut  down  large  trees,  as 
mentioned  by  moft  hifiorians,  with  fuch  pow- 
erful  inftruments  as  their  Incifores 

The  Indiores  and  Grinders  of  the  rabbit 
and  hare,  are  formed  in  a fimilar  manner  to 
thofe  of  the  beaver,  but  the  Incifores  even  in 
the  under  jaw  do  not  extend  further  back  than 
the  anterior  Grinder,  and  although  the  cortex 
ftriatus  is  fimilarly  fituated  on  them,  it  is  of  a 
different  colour,  being  white.  It  is  worth  ob- 

* Tab.  9.  Fig.  3.  a.  a.  a. 
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ferving,  that  in  tliefe  animals,  (fcil.  the  rabbit 
•and  hare)  there  are  two  fmall  teeth  fituated  at 
the  internal  part  of  the  Incifores,  both  in  the 
upper  and  under  jaw,  which  fcarcely  appear 
above  the  level  of  the  gum. 


From  the  foregoing  obfervations,  as  v;ell  as 
many  others,  it  appears  that  the  Incifores  cf 
all  fuch  animals  are  never  fhed,  but  augment 
in  proportion  to  the  increafed  fize  of  their 
jaws.  Hence  arife  the  various  breadth  and 
curvature  of  thefe  teeth  at  different  periods, 
and  probably  the  protrufion  of  the  tooth  is 
owing  to  the  continued  growth  of  the  bony 
matter  from  the  furface  or  membrane  of  the 
pulp.  Alfo  on  the  peculiar  curvature  the  fafe- 
ty  of  the  fofter  or  growing  paits  depends,  the 
preffure  being  confined  to  the  prominent  part 
of  the  tooth  near  the  anterior  part  of  the  jaw, 
or  towards  the  middle  of  the  curve. 

I have  obferved  in  all  cafes  where  a great 
portion  of  the  cortex  ftriatus  was  contained  in 
the  focket,  and  where  the  C7‘ujla  petrofa  would 
have  been  rather  an  inconvenience,  portio ns  of 

the 
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tiie  bony  part  left  without  a covering  of  the 
cortex  ftriatus,  in  order  that  the  tooth  might 
be  nourifhed,  and  that  part  only  covered  by 
it  which  was  intended  for  ufe,  or  expofed  to 
iniury;  In  fbme  animals  the  Crujla  petrofa 
alone  is  depofited  on  their  teeth,  fuch  as  the 
fpermaceti  whale,  whofe  teeth  are  confined  toi 
the  lower  jaw: 

I * 

I have  obferved  a very  beautifiil  contrivance^ 
with  reiped:  to  the  different  ranges  of  teeth 
with  which  forne  genera  of  fifh  are  provided, 
for  inftance  the  ikate,  in  one  fpecies  of  which 
the  teeth  are  fpear-pointed,  and  their  points 
turned  towards  the  throat  ; their  chief  ufe 
feems  to  be,  to  enable  the  animal  to  retain  its 
prey,  or  to  crack  the  fhells  of  lobflers,  crabs, 
&c.  which  are  probably  its  chief  food.  AI- 
though  their  teeth  are  covered  by  a very  hard 
cortex  ftriatus,  they  are  nevcrthelefs  liable  to  be 
broken  or  worn  down,  by  the  fhells  of  the  ani- 
mals they  make  ufe  of.  Nature  however  has 
wifely  guarded  againft  premature  old  age,  by 
continually  forming  feveral  ranges  of  teeth,  fo' 
that  as  one  or  more  of  the  front  ranges  are 
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cleflroyed  or  naturally  flied,  tlie  lower  ranges 
advance  forward  and  fnpply  their  place. — 
How  this  circumflance  happens  I will  now 
endeavour  to  explain  : their  teeth  are  not  fix- 
ed  in  bony  fockets,  but  attached  to  a cartilagi- 
nous  or  ligamentous  matter  which  refts  on  the 
jaw.  Each  tooth  has  two  proceffes  or  roots, 
and  each  root  has  a deep  furrow  near  the 
neck  by  which  means  it  is  more  firmly  con- 
nedted,  and  as  the  front  ranges  are  fhed,  the 
cartilaginous  matter  is  by  forne  procefs  in  the 
ecoriomy  of  the  animal  drawn  forward,  and 
with  it  the  teeth,  new  ranges-  ftill  continue  to 
form,  I may  fay  ad  infinitum^,  while  the  fame 
procefs  continues  to  take  place.  Thefe  fadts 
can  be  eafily  underflood  by  viewing  Piate  vi. 
Fig.  I.  in  v/hich  two  or  three  of  the  front 
ranges  are  reprefented  broken  or  worn  down, 
three  or  four  of  the  ranges  immediately  under 
them  are  perfedt  and  turning  up  to  fupply  the 
place  of  the  former,  and  although  this  was  a 
very  old  animal,  yet  feveral  ranges  can  be  ob- 
ferved  imperfed:,  covered  with  their  proper 


* Tab.  vi.  Fig.  2.  b. 


membranes, 


( '°3  ) 

membranes,  and  the  earthy  matter  of  the  cor- 
tex ftriatus  was  quite  foft  on  them*  ' 

A contfivance  fomewhat  fimilaf  is  obferved 
in  the  comnion  fhark,  whofe  teeth  are  ipear- 
fliaped,  ferrated  at  their  edges  ^nd  covered  by 
a cortex  ftriatus  as  Kard  as  that  of  the  former 
animals;  Thefe  animals  are  faid  to  live  to  a 
very  great  age,  and  from  the  nature  of  their 
food,  as  well  as  the  accidents  they  are  expof- 
ed  to,  their  teeth  are  conftantly  in  danger  of 
being  broken  or  torn  away  ; to  guard  there- 
fore  againft  fuch  ,prejudicial  effedts,  feveral 
ranges  of  them  are  formed  and  conftantly 
formin^.’  The  upper  range  is  placed  neaidy 
perpendicular  on  the  margin  of  the  jaw  % the 
under  ranges  are  regularly  difpofed  quite  flat 
one  over  the  other,  and  their  points  are  tiirned 
in  an  dppofite  direction  to  thofe  on  the  mar- 
gin. When  therefore  one  tooth  or  range  of 
teeth  is  ftied  or  tOrn  away,  the  tooth  or  range 
of  teeth  immediately  underneath  begins  to  turri 
iip  and  pais  into  the  place  of  the  former  f; 

*■  Tab,  vi.  Fig.  5.  a.  a. 
f Ibid.  Fig.  5.  c. 
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Thcfe  tceth  are  inferted  in  the  cartilaginons 
inatter  ofthe  jaw,  as  in  the  ikate,  and  are  fo 
firmly  fixed  in  it,  that  the  animal  has  not 
power  to  move  them  at  pleafure,  as  was  for- 
merly  fuppofed.  The  number  of  ranges  does 
not  feem  determinate,  and  the  under  ones  are 
quite  imperfedt,  the  earthy  matter  of  the  cor- 
tex ftriatus  being  foft  on  them,  but  they  gra- 
dually  become  more  and  more  perfedt  towards 
the  upper  range.  Their  connecting  mem« 
branes  are  fimilar  to  thofe  obferved  in  the  hu- 
man  body,  for  the  membranes  pafs  down  from 
the  upper  range  which  is  forming  to  the  fe- 
cond,  from  the  fecond  to  the  third,  from  the 
third  to  the  fourth,  and  fo  on  to  the  5th,  6th, 
or  yth, 

The  fame  appearances  may  be  obferved  in 
the  angel  filh,  which  was  faid  to  have  had  but 
four  rows  of  teeth,  but  on  cutting  open  the 
membranes,  I found  five  or  fix  of  them. 

Some  months  after  I had  written  this  chap- 

A 

ter  of  my  Thefis,  and  mentioned  the  obfeiwati- 
ons  contained  in  it  to  many  of  my  friends  in 

Edinburgh, 
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Edinbiirgh,  Mr.  Robert  Jamefon  was  Idnd 
enough  to  fend  me  a tranflation  from  the  Ita- 
lian  of  the  ‘Abbe  Spallanzani’s  travels  he 
received  from  London.  In  this  work  I was 
very  much  pleafed  to  find  many  remarks  by 
the  Abbe  and  other  authors  in  fupport  of  my 
opinions  He  fays,  “ we  learn  from  Steno 
‘‘  that  in  the  fqualus  carcharias  (the  fhark)  the 
“ inner  (rows  of  the  teeth)  are  bent  down- 
“ wards,  and  are  fo  enclofed  in  the  foft  and 
fungous  flefh  of  the  gums,  that  unlefs  the 
“ latter  be  cut  away,  they  are  not  vifible.-— 
“ For  what  ufe  the  teeth  thus  bent  were  in- 
“ tended  by  nature  I cannot  difcover  ; iince 
“ they  are  fo  buried  within  the  flelli,  that  they 
“ cannot  ferve  for  grinding  their  food.  The 
“ teeth  in  the  firft  row  may,  perhaps,  be  de- 
“ figned^to  preventthe  preyfrom  efcaping,  or 
“ to  divide  it  when  too  large  to  be  received 
“ into  the  ftomach  ; but  why  the  others  were 
formed  I do  not  fee,  unlefs  we  fay,  that  they 
“ have  been  produced  by  the  necelfary  adion 


* Vol.  Ir.  Page  358. 
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“ of  matter  The  Abbe  fays,  page  359. — 

• “ But  HerifTant  was  of  a different  opinion. — 

■ ‘ He  found,  affer  a very  carefiil  examinatiori 
of  feveral  jaws  pf  fiiarks,  that  the  teeth, 
more  or  lefs  covered  with  fielh,  are  teeth  of 
referve,  to  fupply  the  place  of  thofe  of  the 
firft  row  ftiQuld  they  chancq  to  be  loft ; in 
which  cafe,  thefe  which  lie  below,  rife  out 
“ of  the  fungous  fleff,  and  take  the  place  of 
“ thofe  that  are  wanting  f.”.  “ From  the 

examination  of  feveral  fliarks’  jaws,  I was 
“ now  fatisfied  that  the  teeth  of  the  fecond 
“ row,  which  are  bent  towards  the  throat,  are 
not  merely  ‘ produced  by  the  neceffary  adlion 

i 
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^ Interiores  (ordines  dentium)  inferiora  verfus  re- 
curvati,  gingivarum  molli  et  fungofa  carne  ita  deli- 
“ tefcebant  claufi,  ut  non  nifi  refe£lis  gingivis  in  con- 
fpe£tum  prodirent.  Cui  ufui  dentes  ita  incurvatos 
natura  deftinarit,  non  perfpicio,  cum,  carnes  intra  fe- 
pulti,  efcae  cornminuendae  nulla  ratione  potuerint 
infervire.  Retinendae  praedte,  ne  diffugiat,  forfi- 
p tan  et  diffringendae  majori,  quam  quae  ventrem  fubire 
poffit,  primi  ordinis  inferviunt  : reliqui  vero,  nifi 
materiae  necefEtate  fadfi,  non  video  cujus  gratia  fint 
**  coofeQi.” 

-}- Mem.  de  l’Acad.  Rpy.  1749. 
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« of  matter,’  as  Steno  has  fuggefted,  but 
“ defigned  by  Nature  to  fupply  the  place  of 
thofe  of  the  firft  row,  wheii  they  may  chance 
to  be  loft  ; as  was  firft  difcovered  by  He- 
riflant  ; and  I flatter  myfelf  I am  the  firft 
who,  fince  he  wrote,  has  confirmed  his  in- 
genious  and  noble  obfervation  After 
ihefe  remarks  it  appears  rather  ftrange  that 
the  Abbe  Spallanzani  fhould  doufit,  that  the 
teeth  of  every  fpecies  of  Jhark  were  intended 
Jlo  alter  their  fituation,  according  as  the  exigen- 
fie§  <>f  ‘the  animal  required.  For  in  defcrib- 
ing  the  jaws  of  a fhark,  nearly  fimilar  to  that 
I have  reprefented  in  Tab.  vi.  Fig,  5.  and 
which  he  calls  the  fqualus  of  Meflina,  he  ob- 
ferves  'j'  “ One  of  the  large ft  teeth  in  the  firft 
“ row  is  wanting,  being  entirely  detached  from 
“ the  jaw.  This  lofs  could  not  have  been  rc- 
cent,  when  the  fifti  was  taken,  as  the  fungous 
“ flefh  had  formed  a fcar  over  the  place  it  had 
“ occupied,  produclng  an  angular  elevation 
“ of  forne  thicknefs.  If,  therefore,  the  fecond 
“ row  of  thefe  teeth,  and  the  fame  may  be 

* Fage  363  and  364.  f Page  373. 
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faid  of  the  other  lowcr  rows,  had  been  de- 
“ figned  by  nature  to  fupply  the  deficiencies 
“ that  might  happen  in  the  firft,  it  is  evident 
“ that  the  tooth  below  would  have  occupied 
“ the  place  of  the  tooth  wanting,  or  at  leaft 
“ would  have  raifed  itfelf  up  and  approached 
nearer  to  it.  The  facTt  howeyer  is,  that  this 
“ tooth,  which  we  might  have  fuppofed  to  be 
formed  as  a fubftitute,  is  by  no  means  fuch, 
“ but  ftill  continues  in  the  fame  pofition  with 
**  the  others,  and  covered  in  the  fame  manner. 
“ with  the  fungous  flefli.”  It  is  very  obvious 
from  the  Abbe’s  remarks,  that  the  tooth  he  al- 
ludes  to,  was  not  perfed:,  being  covered  by  its 
proper  membranes,  and  of  courfe  at  this  period 
could  have  no  tendency  to  rife  or  turn  upwards; 

t 

but  mofl  undoubtedly,  if  it  had  arrived  at  per- 
fe£tion,  it  would  have  palfed  into  the  place  of 
the  former.  Surely  if  one  of  the  temporary 
teeth  of  a child  was  prematurely  taken  out,  the 
permanent  tooth  underneath  would  not  im- 
mediately  rife  up  and  fupply  its  place. 

A very  fmgular  contriyance  I have  obferved 
yvith  refped  to  the  articulation  of  the  teeth  in 

the 
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the  Lophius  pifcatorius  commonly  called  by 
fifhermen  the  fea-devil.  The  points  of  all 
the  te6th  are  turned  towards  the  throat,  and 
each  of  them  is  joined  at  the  internal  part  to 
an  elaftic  cartilaginous  or  horny  fubftance, 
which  allows  them  to  yield  to  the  llighteft  ex- 
ternal  preflure,  fo  that  they  a.iford  no  refiftance 
to  the  animals  it  allures  by  its  playfulnefs  to 
enter  its  mouth,  but  the  moment  the  external 
preflure  is  removed,  the  elaftic  fprings  rea<^i 
and  prefs  the  teeth  back  into  their  priginal  ft-? 
tuation.  The  external  part  of  the  teeth  form  a 
kind  of  fulcrum  on  the  jaw,  and  refift  the 
preflure  from  the  internal  part  fo  ftrongly,  that 
I could  not  force  one  of  them  out  of  its  fitua- 
tion  The  teeth  placed  in  the  ftomach  of 
this  creature 'are  fimilarly  conftru(ft:ed  in  order 
to  prevent  the  efcape  of  its  prey. 


* Tab.  vi.  Fig,  3.  and  4.  and  the  explanation. 
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GHAPTER  IX. 

Of  fupertiumerary  Teeth, 

When  we  Gonfider  the  formation  of  thc 
teeth  and  the  contiguity  and  intimate  connex- 
ion  fubfifting  between  their  rudiments,  we 
cannot  be  furprifed  to  meet  with  fuch  fre- 
quent  deformities  and  varieties  as  occur 
amongft  them.  Thoiigb  deviations  in  the 
fhape  or  fize  of  their  bodies  feldom  occur,  yet 
their  roots  vary  confiderably,  forne  being 
much  larger  than  thofe  commonly  met  with, 
others  curved  in  different  diredions,  or  ex= 
ceeding  their  ufqal  pumber, 

Euftachius,  Juffieux,  Fauchard  and  other 
writers  mention  forne  inftances  remarkable  for 
the  fmgular  pofition  of  the  teeth  in  the  jaws^ 
They  alfo  fpeak  of  having  met  with  a few 
cafes  where  two  or  three  of  the  front  teeth  and 
as  many  even  of  the  Grinders  were  completely 
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joined  together  by  ofTification.  I haye  met 
with  more  than  a dozen  cafes  fomewhat  fimi- 
lar,  for  inftance  the  bodies  and  roots  of  the 
iateral  temporary  Incifores  and  Cufpidati  join- 
ed  together,  and  among  the  permanent  teeth, 
the  middle  and  Iateral  Incifores  as  alfo  the  late- 
ral  Incifores  and  Cufpidati,  Here  it  is  evident 
both  pulps  muft  have  been  contained  in  the 
fame  inveftirig  membrane  or  fac,  for  their  offi- 
hcation  is  in  general  fo  complete  that  one  hole 
ferves  to  both  for  the  admiflion  of  velfels, 
&c.  In  thofe  cafes  the  body  of^each  of  the 
teeth  fo  conjoined  commonly  retains  its  own 
appropriate  form,  though  both  are  complete- 
ly  furrounded  by  the  cortex  ftriatiis  f — 
Amongft  the  permanent  teeth  however  I have 
met  with  one  inftance,  where  one  of  the  middle 
and  Iateral  Incifores  were  fo  intimately  United, 
fhat  on  viewing  them  extern ally  they  appeared 
as  one  large  middle  Incifor,  no  trace  being  left 
of  their  having  originally  two  diftind;  boJ.ies  J ; 
but  on  the  internal  ftirface  there  is  a very  mark- 
ed  difterence  and  each  retained  nearly  its  pro- 

* Tab.  ill.  Fig.  4 c.  -}-  Tab.  iii.  Fig.  4.  a.  b. 

% Tab.  iii.  Fig.  6.  a. 


per 


( I 12  ) 

. per  fhape  *.  Excrefcences  of  the  cortex  ftria- 
tus  are  very  feldom  met  with,  one  fingular  in- 
ftance  of  it  occurred  to  me,  in  a patient  about 
17  or  18  years  of  age.  The  right  permanent 
cufpidatus  in  this  perfon  did  not  appear  through 
the  gum  untii  the  fixteenth  year,  on  the  fide 
of  it  next  the  lateral  Incifor  there  was  a bul- 
bbus  protuberance  of  the  cortex  ftriatus,  with 

a hollow  or  depreffion  in  the  middle,  this  pro- 

/ 

tuberance  did  not  however  extend  to  the  apex 
of  the  tooth  *|',  Between  the  bulbous  part, 
and  the  perfe£tly  formed  body  of  the  tooth, 
there  was  alfo  a deep  groove,  which  perhaps 
retained  part  of  the  invefting  membrane  long- 
er  than  tifual,  or  the  external  lamella  of  the 
membrane  was  not  wafted,  for  there  was  a fub- 
ftance  fomewhat  fimilar  to  the  Crujla  petrofa 
ot  graminivorous  animais  depofited  round  the 
protuberance  of  the  cortex  'ftriatus,  and  even 
on  a confiderable  portion  of  the  root*  This 
fubftance  ftuck  out  and  formed  a fharp  hook 
under  the  llp,  which  was  very  troublefome  to 
the  perfon,  and  as  there  was  not  fufficient  room 


* Tab,  iii.  Fig.  5.  a.  b.  f Tab.  iii.  Fig.  7.  a. 
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for  the  tooth  in  the  arch  of  the  jaw,  it  was  of 
courfe  advifeable  to  have  it  removed  This 
is  the  only  inftance  I have  met  with,  or  even 
heard  of,  where  a Ci^ujia  petrofa  was  depofited 
on  a human  tooth. 

With  refpedt  to  the  uncommon  fituation  of 
the  teeth  in  the  jaw,  by  far  the  moft  curious 
cafe  is  related  by  Albinus  of  an  adult  in  whoiii 
he  found  “ Two  teeth,  one  on  each  fide  of  the 
“ nofe  between  it  and  the  orbits  of  the  eyes,- 
“ enclofed  in  the  roots  of  thofe  procefles, 
“ which  extend  from  the  maxillary  bones 
“ to  the  ehiinence  of  the  nofe.  ,They  were 
“ long  and  remarkably  thick,  fimilar  to  the 
“ canine  teeth  and  feem  to  have  been  thefe 
“ very  teeth  which  had  not  in  this  cafe  ap- 
“ peared.  But  there  were,  befides  thefe,  other 
“ canine  teeth,  unufually  fmall  and  fhoft,  plac7 
“ ed  in  their  proper  fockets.  The  former 
“ feem  therefore  to  have  been  the  new  canini 
“ which  had  not  penetrated  their  fockets,  on 
“ the  contrary  they  were  fituate  where  the 
“ new  ones  ufually  are  obferved  to  be  in  chil- 


“ dren,- 


* Tab.  iii.  Fig.  7 and  8.  b.  b. 
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dren,  But  what  is  ftill  more  ftrange,  thc 
“ points  of  their  bodies  were  turned  towards 
“ the  eyes,  as  if  they  had  been  the  new  ca- 
“ niiie  teeth  inverted,  convex  on  the  pofterior’ 
part,  concave  on  the  anterior,^  the  reverfe  of 
what  generally  happens 


This  cafe  fully  fhews  the  great  accuracy  of 
'Albinus,  he  did  not  miftake  thofe  fmgularly 
fituated  canini  for  fupernumerary  teeth  thougli 
he  was  aware  that  fuch  frequently  occur,- 


* “ Dentes  duo  inter  nafum  et  orbes  oculorum^ 
dexter  finifterque,  inclufi  in  radicibus  procefluum,  qui- 
bus  ofla  maxillaria  ad  eminentem  nafum  pertinent." 
“ Longi  funt,  craflitudinis  infignis  ; fimiles  maxime  ca- 
ninis,  ut  videri  poflint  illi  Ipli  elTe,  non  nati.  At  ade- 
“ rant  prteterea  canini,  prseter  confuetudinem  parvi,  et 
breves,  fuis  infixi  alveolis.  Itaque  videantur  efle  canini 
novi,  qui  non  eruperint  : utpote  ibi  loci  collocati,  ubi 
“ funt  novi  illi  in  infantibus  Sed,  quod  miremur,  furfum 
‘‘  diredbi,  tanquam  fi  fint  canini  novi  inverfi.  Et  ita  quo- 
“ que  formati  funt,  ut,  contra  quam  alii,  apolteriore  par- 
**  te  gibbi,  ab  anteriore  finuati  fint,  5cc.”  Acad.  Annotato’ 
Lib.  I.  Pag.  54* 
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Mr.  Hunter  mentiofis  his  having  met  with 
a cafe  fomewhat  fimilar,  and  gives  * a 
“ fketch  of  the  upper  jaw  of  a child,  where  the’ 
“ cufpidatus  was  inveited,  fo  that  its  point 
“ was  turned  up  againft  the  jaw,  and  the 
“ growing  rnouth  of  its  cavity  towards  the' 

ii 

^ gum. 

Amongft  the  tempbrary  teeth  fupernumera- 
ry  ones  are  feldom  obferved.  Dr.  Hudfori 
however  has  met  with  a few  inftances  of  this’ 
kind  ; they  are  much  more  frequently  found 
amongft  the  permanent  teeth,  and  efpecially  in 
the  upper  jaw.  Their  fhape  in  general  refem- 
bles  the  Cufpidati.  He  further  obferves,  “ They 
“ are  not  confined  to  the  front  of  the  rnouth. 
“ I have  found  them  in  every  part  of  the  jaw, 
“ between  the  middle  Incifores^  between  the 
“ middle  and  lateral,  between  the  lateral  and 
“ Cufpidati^  &c.  among  the  large  Grinders, 
“ on  the  outfide  or  infide  of  them,  and  in  the 
“ palate.  I have  alfo  ten  or  twelve  times 
“ found  teeth  beyond  the  dentes  fapientice  fu^ 

* Nat.  Hift.  explanat,  of  Tab.  viii.  Fig.  9, 
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pcriores»  ■ They  were  ali  fmall,  the  enamel- 
led  part  fhaped  like  the  adult  Grinders,  but 
“ never  with  more  than  one  fang.  I call  them 
“ fecond  wifdom  teeth^  and  always  compliment 
my  patient  on  the  probability  of  pofleffing  a 
double  portion  of  fagacity.” 

How  fupernumerary  teeth  are  formed  we 
tan  eafily  conceive,  but  how  teeth  could  be  in- 
verted  as  Albinus  and  Mr.  Hunter  have  fliewn, 
is  much  more  difficult  to  be  accounted  for.  I 
have  fometimes-  obferved  a fupernumerary 
tooth,  firmly  attached  to  a Grinder  *,  Fauchard 
has  noticed  fimilar  appearances  and  alfo  men- 
tions  his  having  met  with  two  Grinders  joined 
together,  and  a fupernumerary  tooth  likewife 
conne£ted  with  them^.  However  I do  not 
think'  it  neceflary  to  dwell  on  this  fubjecff,  par- 
ticularly  as  it  is  a fut^ed  of  curiofity  more  than 
of  importance. 

Tom.  ir.  Planche  27.  Fig.  16. 
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CHAPTER  X. 

Of  the  Vejfels  and  Nerves  of  the  Teeihi 

I J[aVING  repeatedly  inje£ted  and  examin- 
ed  the  jaws  of  young  fubjedts,  I obferved  blood 
veflels  paffing  from  the  gum  to  the  mem- 
branes  deflined  to  form  the  cortex  ftriatus. — 
It  was  natural  enough  then  to  conclude,  that, 
as  the  invefting  membranes  were  derived  from 
the  gum,  their  nourifhment  too  did  originate 
from  the  fame  fource,  and  that  the  ufe  of  the 
veffels  which  entered  the  proper  foramina  of 
the  jaws,  was  only  to  form  the  pulp  and  bony 
part  of  the  tooth.  Further  confideration  of 
the  fubjedt  however  ufged  me  to  relinquifh 
this  opinion  : it  would  by  no  means  hold  good 
on  comparing  it  with  what  takes  place  in  the 
jaws  of  large  animals,  for  (as  mentioned  in 
chapter  eight,  page  83)  the  cortex  ftriatus 
continues  to  be  formed  on  the  external  plates 
of  their  teeth  even  after  the  upper  part  of  them 

has  appeared  through  the  gum. 

1 


As 
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As  frequent  opportunity  occurred  in  the 
eourfe  of  this  effay  to  mention  the  velTels  and 
nerves  of  the  teeth,  I would  not  have  allotted 
them  a diftin(St  chapter,  were  it  not  that  Mr. 
Hunter  aflerts  that  the  teeth  are  nearly  inor- 
ganic,  and  alfo  that  “ we  can  adtually  tranf- 
“ piant  a tooth  from  one  perfon  to  another 
Although  tranfplanting  teeth  was  for  forne 
time  pra(Stifed,  yet  the  dreadful  confequences^ 
which  fo  frequently  enfued,  as  well  as  the  bad 
fuccefs  whieh  commonly  attended  this  opera- 
tion,  induced  its  moft  ftrenuous  advocates  (I 
truft  for  ever)  to  lay  it  afide^ 

Mr.  Hunter  in  fupport  of  his  dodrine  af- 
ferts  “ He  could  never  traee  the  nerves  diflind- 
“ ly  even  to  the  beginning  of  the  cavity 
Yet  Euftachius  feems  to  have  been  much  more 
fortunate  in  his  difledions  of  man  as  well  as 
other  animals,  which  appears  from  the  follow- 
ing  quotation : “ When  we  pafs  from  the 

* Nat.  hift.  page  38  and  126.  See  alfo  part  2d.  page  94. 

95,  &c. 

t Nat.  hhh  page  42. 
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Grmders  to  the  fmall  teeth,  the  nerve  with 
“ its  concomitant  artery  is  divided  into  two 
branches,  one  of  which  pafles  out  through 
the  hole  in  the  jaw  near  the  lower  lip ; the 
“ other  branch  proceeds  on  to  the  roots  of 
the  Incifores  and  fends  to  each  a twig,  one 
“ portion  of  which  is  expanded  on  the  exter- 
“ nal  membiane  of  the  root,  but  the  other 
“ and  that  the  moft  delicate  pafles  into  the 
“ internal  cavity.  This  fadf  indeed  can  be 
“ cafily  obferved  even  in  the  human  body  by 
“ thofe  who  are  engaged  in  accurate  dilTed;i- 
“ ons.  But  it  is  truly  wonderful  and  feems 
“ almoft  inconfiftcnt  with  the  laws  of  nature, 
“ that  the  Incifores  and  Canine  teeth,  which 
“ are  fmall  and  have  only  one  root,  polfefs 
“ large  and  confpicuous  branches  of  nerves 
“ and  velfels,  whilfl;  the  Grinders,  which  are 
much  larger  and  have  three  and  fometimes 
“ four  roots,  are  fupplied  by  branches  proceed- 
ing  to  each  root  nearly  as  fmall  as  hairs 

I 2 Dodor 

* « Poflquam  vero  a molaribus  ad  minores  dentes 
« defcenfum  eft,  nervus  cum  arteria,  qus  illum  coml- 
tatur,  bipartito  fcinditur,  cujus  pars  una  per  foramen 
« eo  loco  fculptum,  ad  labium  inferius  emergit;  altera 
. f(  ad 
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Do6lor  Monro  has  feveral  preparationsr  Iri 
his  Mufeiim,  in  which  the  nerves  and  veflel» 
were  traced  by  him  into  the  roots  of  the  teeth, 
and  alfo  into  the  pulp^  which  appears  fuffici- 
ently  evidcnt  in  Tab.  i.  Fig.  4.  g.  &c.  ^ 

Mr.  Hunter  obferves,  “ A ftrong  circum- 
ftance  in  fupport  of  the  teeth  having  no 
circulation  in  them,  is  that  they  never 

« a'd  radices  Inciforum  tendit,  diftrlbutoq-ue  cuique 
“ ipforum  furculo,  una  portione  fui  cum  exteriore  radi- 
cum  parte  jungitur  ; altera  autem,  eaque  tenulflima, 
“ finum  dentium  penetrat  •,  quod  quidem  etiam  in  ho- 
« mine  ab  his  qui  fedlionem  do6le  et  accurate  traflant,. 

cerni  non  difficulter  poteft.  Sed  mirum  profedbo  eft,. 
“ et  naturse  lequitati  parum  decens  videtur,  Incifores 
“ et  Caninos  dentes,  parvos,  unaque  radice  infixos, 
ejufmodi  nervorum  ac  vaforum  furculos  magnos  et 
confpicuos  obtinere,  patentique  via  ad  Infertionem 
“ accedere  : Molares  vero,  eis  longe  majores,  tribufque 
“ et  interdum  etiam  quatuor  radicibus  praeditos,  eofdem 
” furculos,  qui  bifariam,  trifariamve,  ac  etiam  quadri- 
fariam  fcindi  debent,  capillorum  modo  tenues  habere, 
“ obfcuriffimoque  itinere  incedere.””  Opufcul.  de 
dentib.  page  63.. 

* Nat.  hift.  page  39. 
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change  by  age,  and  feem  never  to  undergo 
“ any  alteration,  when  completely  formed, 
“ but  by  abrafion  ; they  do  not  grow  fofter, 
like  tbe  other  bones,  as  we  find  in  forne 
■“  cafes,  where  the  whole  earthy  matter  of  the 
“ bones  has  been-  taken  into  the  conftitution. 

“ From  the  foregoing  experiments  it  would 
“ feem,  that  the  teeth  are  without  abforbents 
as  weli  as  other  veffels,  and  are  to  be  conh- 
dered  as  extraneons  bodies,  with  refpect  to 
“ a circulation  through  their  fnbftance.” — 
Thefe  .remarks  of  Mr.  Hunter’s  are  by  no 
means  juft,  for  the  bony  part  of  a tooth  un- 
dergoes  chang^s  by  age,  as  well  as  any  other 
part  of  the  body.  Indeed  if  by  chance  the 
veffels  which  enter  the  roots  and  are  diftri- 
biited  on  the  pulp  be  torn,  or  deftroyed,  the 
body  of  the  tooth  becomes  difcoloured,  fome- 
times  nearly  black,  the  external  membrane 
which  furrounds  the  roots  not  being  fufficient 
to  fupply  it  with  nourifhment,  fo  that  the  bony 

« 

part  adfs  as  a foil  to  the  cortex  ftriatus.  I 
have  frequently  obferved  their  roots  changed 
nearly  to  a cartilaginous  fubflance  and  ren- 
dered  perfeftly  tranfparent  by  the  abforption 

of 
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of  the  bony  matter.  The  roots  of  the  Grind- 
ers  have  been  fo  frequently  obferved  joined 
together  by  exoftolis,  that  its  occurrence  was 
well  known  to  Euftachius,  nay  even  to  Hip- 
pocrates However  an  inconteftable  proof 
of  the  prefence  of  veffels  both  circulatory  and 
abforbent  and  confeqiiently  of  nerves,  may  be 
deduced  from  the  progreffive  or  continued 
growth  of  the  Incifores  in  the  fquirrel  tribe, 
and  the  colouring  of  the  teeth  of  all  animals 
from  feeding  on  food  mixed  with  madder,  and 
the  fubfequent  lofs  of  the  acquired  colour  from 
difcontinuing  the  ufe  of  madder  ; this  cir- 
cumftance  fhall  be  referred  to  in  the  next 
Chapter. 

In  one  of  my  pr^parations  I obferved  that 
the  artery  and  nerve  feparated,  foon  after  their 
entrance  into  the  common  foramen  of  the  jaw, 
the  artery  paffing  in  a diftin£t  groove  near  the 
roots  of  the  teeth,  and  fending  ofF  a fmall 
branch  in  the  courfe  of  the  nerve  to  nourifh  it, 
fo  that  in  this  cafe  they  cpuld  not  impede  each 
others  adion 


* Opufcul.  De  Dentib.  page  97.  •}•  Tab.  i.  Fig.  7. 
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,CHAPTER  XI. 

Of  ihe  Cortex  Striatus» 

I HAVE  freqiiently  demonftrated  in  the 
courfe  of  this  elTay,  that  (in  ali  the  animals  we 
have  been  examining,  as  weil  as  man)  the 
earthy  matter  of  the  cortex  Jiriatus  was  at  firft 
depofited  by  the  invefling  membrane,  in  a 
foft  and  moift  ftate,  on  the  external  bony  la- 
mella of  a tooth.  In  this  condition,  when 
allowed  to  dry  on  the  human  tooth,  it  cracks, 
it  aflumes  a yellowilh  white  colour,  adheres  to 
the  tongiie,  feels  rough  and  ftains  the  fingers 
llightly  when  rubbed  between  them.  It  con- 
tinues feemingly  withoiit  any  change  of  tex- 
ture until  it  has  acqiiired  its  full  degree  of 
thicknefs,  when  the  veffels  of  the  invefling 
membrane  aflume  a different  mode  of  adfion, 
from  what  they  had  hitherto  done  and  proba- 
bly  pour  out  a fluid,  which  difpofes  the  earthy 
particles  to  arrange  in  fuch  order,  as  by  virtue 
of  their  mutual  attradion  to  fonn  themlelves 

into 
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into  fibres  of  an  angiilar  fliape,  from  whofe 
appofition  arifes  a mafs  of  a determinate  figure, 
the  furface  of  which  becomes  white,  fbining, 
bard  and  beautifully  poliihed, 

On  breaking  a perfedf  tooth,  we  obferve 
the  cortex  ftriatus  compofed  of  innumerable 
fibres,  difpofed  iipon  the  bony  part  of  the 
tooth  in  the  fame  manner  as  thofe  of  the 
articular  cartilages  over  the  extremity  of  the 
bone  in  the  joint  of  the  thigh,  or  any  of  the 
other  very  moveable  joints  ; orthey  are  cryl- 
tallifed  exa^lly  in  a fimilar  manner  to  the  ftri- 
ated  fnow  white  zinc  fpar  of  Mr.  Kirwan 
Thefe  libres  are  firft  formed  or  cryftallifed  on 
the  points  or  edges  of  the  tooth,  and  they  pro- 
ceed  very  flowly  range  after  range  towards  the 
neck  where  they  terminate. . 

The  accuracy  of  Mr.  De  la  Hire’s,  obferva- 
tions,  refpeding  the  arrangement  of  the  fibres 
of  the  cortex  ftriatus  upon  the  body  of  the 

^ Tab.  iv.  Fig.  20.  21.  &c.  See  alfo  Klrwan’s  minera- 
logy.  Vol.  II.  page  236. 
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tooth,  juftifies  their  infertion.  He  fays,  “ It 
is  compofed  of  numberlefs  fmall  fibres, 
which  are  attached  to  the  internal  part  of 
“ the  tooth  by  their  roots,  nearly  as  the  nails 
“ and  horns  are  to  the  parts  with  which  they 
“ are  conneded.  We  can  fee  without  diffi-' 
“ culty  this  ftrud;ure  when  a tooth  is  broken, 
“ and  we  obferve  that  the  fibres  which  arife 
“ from  that  part  of  the  tooth  next  the  gum, 
are  there  very  much  inclined,  but  they  are 
“ placed  pei*pendicular  on  its  bafe  ; by  which 
“ means  they  refift  in  a greater  degree  with- 
out  injury  the  adlions  to  which  they  are  ex- 
‘‘  pofed*. 


* “ Qu’elle  eft  compofee  d’uiie  infinite  de  petits  filets, 
qui  font  attachez  fur  la  partie  interne  de  Ia  dent  par 
“ leurs  racin^s,  a peu  pres  come  les  ongles  et  les 
cornes  le  font  aux  parties  ou  elles  fattachent.  On 
voit  tr^s  facilement,  cette  compofition  dans  une  dent 
« rompue,  ou  l’on  remarque  que  tous  ces  filets,  qui 
prennent  leur  origine  vers  la  partie  de  la  dent  qui 
« touche  la  gencive,  font  fort  inclinez.a  cette  partie,  et 
« prefque  perpendiculaires  fur  Ia  bafe  de  la  dent  : par 
« ce  moyen  ces  filets  refiftent  davantage  a TefFort  qu’ils 
font  obligez  de  faire  en  cet  endroit.”  Mathem.  et 
memb.  de  l’Acad.  Roy.  des  Sciences.  Mem.  de 
fAcad.  de  16^9. 
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Many  authors  fuppofe  that  after  the  tooth 
has  appeared  through  the  gum,  the  corte;x 
ftriatus  continues  to  increafe  in  thicknefs  and 
hardnefs,  and  that  it  becomes  more  and  more 
perfe(St  and  beautiful  uiitil  a certain  period  of 
life,at  which  period  only  it  begins  to  wear  away, 
Fauchard  fays,  “ This  fubftance  which  we  call 
“ the  enamel,  is  formed  previous  to  the  ap- 
“ pearance  of  the  tooth,  but  it  ftrengthens  and 
“ becomes  more  beautiful,  until  the  age  of 
“ twenty  years  or  thereabout ; after  which 
“ period  it  begins  to  wear  away  by  the  con- 
“ tinual  fridion  The  many  obfervations 
however  already  made  on  the  cortex  ftriatus, 
and  alfo  thofc  which  are  immediately  to  fol- 
low,  will  induce  us  to  form  a very  different 
. opinion  from  Fauchard  and  others. 

I have  fhewn  in  chapter  iv.  page  35,  thaf 
Mr.  Hunter’s  theory  refpeding  the  formation 

* “ Cette  fubftance  que  l’on  nomme  emaii,  fe  forme 
**  avant  la  fortie  de  la  dent,  fe  fortifie  et  TembelHt 

jufqu’  a Tage  d’inviron  vingt  ans  ; apres  lequel  tems 
“ cet  emaii  commence  a Tufer  par  le  frotemenfconti- 

“ nuel.”  Le  Chirurglen  dentifte,  Tom.  i.  pag.  24. 
if- 


of 
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of  the  cortex  ftriatus  is  not  juft,  for  he  fuppofed 
that  it  was  formed  both  by  a pulp  and  capfula. 
Now  the  cortex  ftriatus  according  to  my  ob- 
fervations  is  depofited  and  formed  by  a mem- 
brane  alone,  and  I have  repeatedly  mentioned  ‘ 
that  when  it  aflumed  the  cryftalline  form  the 
membrane  was  wafted.  It  has  been  alfo  de- 
monftrated  in  the  human  tooth,  as  well  as  in 
thofe  of  animals,  that,  even  where  the  inveft- 
ing  membrane  was  not  wafted,  the  cortex 
ftriatus  once  formed  did  not  receive  the  flight- 
eft  accretion  of  a fimilar  fubftance,  but  that  the 
membrane  aflumed  a different  mode  of  adtion 
and  depofited  a crufta  petrofa  on  its  furface,  as 
is  fo  generally  obferved  in  ^aminivorous  ani- 
mals From  thence  and  many  other  obfer- 
vations  and  experiments,  I Qonclude,  that, 
when  once  a tooth  penetrates  the  gum,  the 
cortex  ftriatus  is  then  as  hard  and  perfedl  on 
it,  as  it  can  be  at  any  future  period  of  life,  nor 
does  it  even  after  that  period  receive  the  flight- 
eft  degree  of  nutrition  ; indeed  it  does  not 
feem  to  require  it,  for  I have  frequently  ob- 

* Tab.  ili,  Fig,  7 and  8.  b.  b. 
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ferved  in  old  church  yards  the  cortex  ftriatus 
quite  perfedt,  although  the  bony  part  had  en- 
tirely  mouldered  to  duft.  The  appearance  of 
the  cortex  ftriatus  however  is  much  influenced 
by  the  ftate  of  the  bony  part  underneath,  the 
col6ur  of  which  in  a certain  degree  it  partakes 
of,  fo  that  it  feems  to  improve  until  a certain 
period  of  life,  though  in  reality  it  does  not;  and 
as  I juft  now  mentioned  it  does  not  increafe 
either  in  thicknefs  or  hardnefs,  after  it  has  ap- 
peared  through  the  gum, 

The  cortex  ftriatus  is  perfe<ftly  formed,  in 
a much  fhorter  fpace  of  time,  on  forne  teeth 
than  on  others  ; the  flow  progrefs  of  it  how- 
ever does  not  feem  to  have  much  influence 
with  refpe£t  to  its  perfedtion,  for,  it  is  fre- 
cjuently  obferved  more  perfedt  and  beautiful 
on  thofe  teeth  which  require  only  twelve  or 
fourteen  months  for  their  formation,  than  on 
thofe  which  require  as  many  years,  fcil.  the 
temporary  Incifores  and  wifdom  teeth.  In 
gcneral  it  feems  to  require  about  fix  or  eight 
years,  from  the  time  it  commences  to  cryftal- 
life  on  the  points  of  the  permanent  teeth, 
'C  until 
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iintll  it  is  perfedly  formed  around  thelf 
bodies. 

From.  the  foregoing  obfervatlons  we  can 
readily  underftand,  how  defedls,  or  derange- 
ments  in  the  conftitution,  or  the  many 
changes  which  take  place  in  it,  during  the 
periods  we  have  mentioned,  may  at  times  to- 
tally  impede  the  formation  of  the  cortex  ftria- 
tus,  or  render  it  fufceptible  of  various  ftages  or 
degrees  of  perfed;ion.  Now  as  the  corref- 
ponding  teeth  in  both  jaws  (for  example  the 
anterior  permanent  Grinders)  are  formed  at 
the  fame  time,  if  there  fhould  have  been  any 
derangement  in  the  fy  flem  during  the  period  of 
their  formation,  we  find  their  cortex  ftriatus 
imperfeftly  formed  and  of  courfe  the  founda- 
tion  of  their  decay  laid.  But  as  a confiderable 
period  elapfes  between  their  formation  and 
that  of  the  middle  Grinders,  the  conftitution 
often  acquires  fuch  vigour  in  this  interval,  that 
the  middle  ones  are  frequently  obferved  per- 
fe(ft:,  whilft  the  anterior  are  rotten. 


I have 
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I have  many  times  met  wlth  teeth  on  whofe 
points  or  edges  the  cortex  ftraitus  was  perfedli- 
ly  formed,  but  immediately  under  the  perfed: 
libres,  it  became  imperfedly  cryftallifed,  of  a 
yellowifli  colour  and  remarkably  indented  or 
pitted.  Thefe  pits  frequently  extend  over  a 
great  portion  of  the  body  of  the  tooth  and  the 
cortex  ftriatus  becomes  again  perfed:  towards 
the  neck  ; they  are  ufually  fituated  on  the 
upper  furface  and  fides  of  a Grinder  particu- 
larly  at  the  jundtion  of  the  Ihells 

There  is  a permanent  Incifor  amongft  my 
preparations,  the  upper  part  of  the  cortex  ftria- 
tus on  the  body  of  which  was  imperfedfly 
formed,  being  foft,  pitted,  and  of  a dark  brown 
colour  ; a few  perfed:  fibres  however  were 
formed  near  the  neck,  and  inftead  of  the  pulp 
contracfting  at  this  part  as  it  ufually  does,  it  ex- 
tended  confiderably  beyond  the  body  of  it,  as 
if  nature  endeavoured  at  this  period  to  forin  it 
anew  "(■. 


*'  Tab.  iv.  Fig.  6.  a.  and  Fig.  30.  a.  a. 
f Tab.  iii.  Fig.  10. 'a.  b.  c. 


( I3I  ) 

An  ingenlous  Surgeon  Dentift  of  Liverpool 
(Mr.  WoofFendale)  in  endeavouring  to  ac- 
count  for  thefe  pits,  makes  ufe  of  the  follow- 
ing  obfervadons  “ I have  been  at  forne 
“ pains,  and  I believe  my  endeavours  have 
“ not  been  in  vain,  to  afcertain  a caufe  for 
“ thefe  appearances,”  which  he  entirely  at- 
tribiites  to  the  fmall  pox,  but  when  his  theory 
begins  to  fail  he  fays  “ I have  frequently  feen 
“ thefe  marks  on  both  the  firft  and  fecond  fets 
“ of  teeth,  which  caufes  me  to  fufpedf  fuch 
“ children  have  had  the  fmall  pox  twice.” 

In  moft  of  the  cafes  I have  juft  now  men- 
tioned,  there  feems  to  have  been  forne  defedt 
in  the  conftitution,  with  refped  to  depofiting 
the  oflific  matter  at  certain  periods  ; but  in 
other  cafes  and  thofe  which  are  by  far  the 
moft  frequent,  there  feems  to  have  been  a 
want  of  that  particular  change  which  difpofes 
the  earthy  particles  to  cryftallife.  Many 
times  have  I feen  the  anterior  permanent 

* Obfervations  on  the  teeth,  page  34  and  35. 
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Grinders  as  foon  as  they  appeared  through  the 
giim,  with  almoft  the  entire  earthy  raatter  of 
their  cortex  ftriatus  perfedly  foft  and  opake, 
moft  commonly  liowever  it  reniains  foft  at  the 
interdices 'or  jundlion  of  their  fhells,  and  at 
the  termination  of  the  cortex  ftriatus  on  the 
neck  of  the  tooth.  I have  alfo  frequently  ob- 
ferved  a thin  hard  fcale  of  the  cortex  ftriatus 
on  the  furface  of  a Grinder,  which  being 
broken  by  forne  accident,  the  internal  part  of 
it  appeared  quite  foft  ; fimilar  appearances 
(though  lefs  frequent)  I have  obferved  on  all 
the  teeth.  But  in  the  different  tribes  of  ani- 
mals  we  have  been  examining,  forne  of  whofe 
teeth  are  formed  in  a much  fhorter  fpace  of 
time  than  the  human,  I have  not  as  yet  feen 
a fingle  inftance  where  the  cortex  ftriatus  was 
imperfedlly  formed. 

Although  a variety  of  experiments  have 
been  made  on  young  animals,  in  which  their 
bones  were  deeply  tinged  of  a red  colour,  by 
mixing  madder  with  their  food,  I do  not  think 
any  of  them  as  yet  prove,  that  the  colouring 

matter  was  equally  communicated  to  the  cor- 
tex 
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tex  ftrlatas.  Mr.  Hunter  fays  “ In  ali 
“ thele  experiments  I never  could  obferve, 
“ that  the  enamel  was  in  the  leaft  tinged,  ei- 
‘‘  ther  in  the  growing  or  formed  tooth. — 
“ This  looks  as  if  the  enamel  were  the  earth 
“ more  fully  depurated  or  ftrained  ofF  from 
“ the  common  juices  in  fuch  a manner,  as  not 
“ to  allow  the  grofs  particles  of  madder 
“ to  pafs.” 

Other  Phyliologifts  however  affert  the  very 
reverfe  ; and  I have  frequently  feen  teeth  the 
cortex  ftriatus  of  which  was  laid  to  be  highly 
tinged  by  the  animal  feeding  on  food  mixed 
with  madder,  but  on  carefully  examining 
them,  I found,  that  the  external  furface  only 
was  highly  ftairied  by  grinding  the  food,  for, 
when  broken  acrofs,  the  internal  part  of  the 
cortex  ftriatus  was  fcarcely  tinged,  and  alfo 
the  external  colour  was  eafily  waftied  off. — 

I have  however  a very  beautiful  fpecimen  of 
the  Grinder  of  a young  pig  which  had  not 
appeared  through  the  gum,  the  bony  part  of 
which  is  tinged  of  a moft  brilliant  red  colour, 

* Nat.  Hift.  page  35. 
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but  the  cortex  ftriatus  altbough  tinged 
is  but  flightly  fo  in  comparifon  with  the 
bony  part. 

Mr.  Hunter’s  experiments  and  obfeirations 
on  this  fubjc(fl,  I have  now  fhown  are  not  juft, 
particiilarly  where  he  fays  “ the  enamel  takes 
no  tinge  from  feeding  with  madder,  even  in 
the  youngeft  animals.” 

- 

To  afcertain  whether  the  cortex  ftriatus 
would  take  as  deep  a tinge  as  the  bony  part,  I 
inftituted  the  following  experiment,  which 
did  not  altogether  anfwer  my  expedtation  ; 
however  it  eftablifhes  one  fa£t,  viz.  “ that 
the  colouring  matter  of  madder  can  be  com- 
municated  to  the  f cetus  in  utero."''*  I procured 
a female  rabbit' three  or  four  days  after  preg- 
nancy,  and  fed  her  regularly  on  food  mixed 
with  madder  ; about  twenty-eight  days  after 
fhe  brought  forth  fix  young  ones  ; one  of 
thefe  I immediately  deprived  of  life,  and 
found  its  bones  flightly  tinged  of  a red  colour. 
Another  of  them  being  fuckled  by  the  mother 

for 
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for  about  twenty  days,  was  then  deprivcd  of 
life,  its  bones  were  much  more  deeply  tinged 
than  the  bones  of  the  firft.  The  bones  of 
a third  being  fed  on  the  food  mixed  with 
madder,  for  ten  or  twelve  days  after,  were 
much  more  brilliantly  tinged  than  any  of  the 
former.  The  teeth  of  ali  thefe  animals  were 
tinged,  but  whether  the  cortex  ftriatus  was 
equally  ftained  with  the  bone,  or  whether  the 
colour  of  the  bone  {l|one  through  the  cortex 
ftriatus  (which  in  the  rabbit  is  remarkably 
thin)  I cannot  pofitively  affirm. 


At  prefent  however  I am  condudling  a fimi- 
lar  experiment  on  a pig,  in  order  to  afcertain 
this  point,  as  well  as  many  others  : the  cor- 
tex ftriatus  being  much  thicker  on  this  ani- 
mal’s  teeth  than  on  the  former,  and  alfo  being 
much  more  eafily  fed  : the  p?'ogrefs  of  which 
I intend  to  make  public. 


Dodtor  Rutherford  in  his  lediures  on  Bota- 
ny  when  fpeaking  of  madder,  inrroduced  forne 
beautiful  and  interefting  e.>pcriments  he  had 

K 2 made 
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rpade  on  this  fubjedd:,  extrads  from  which  he 
was  kind  enough  to  allow  me  to  infert. — 
He  fays,  “ It  has  been  long  known  that  if 
madder  be  mixed  with  tlie  food  of  living 
“ animals,  their  bones  prefently  acquire  a red 
colour.  This  was  accidentally  firft  difco- 
vered  in  forne  hogs  which  had  been  fed  in 
“ a dyer’s  yard  Upon  bran  that  had  previ- 
“ oufly  been  employed  to  difcharge  the  loofe 
“ and  fuperfluous  coloiiring  matter  from  cal- 
“ lico  or  cotton  cloth  lecently  dyed  with  mad- 
der. 

N 

In  thefe  the  bones  were  quite  of  a full 
“ red,  while  the  cartilages  and  the  meat,  fat ; 
“ in  general  all  the  foft  parts  had  no  particu- 
“ lar  tinge,  or  remained  entirety  of  the  ufual 
“ appearance.  A fadt  lo  unexpedled  im.me- 
■ “ diately  attraded  the  attention  of  the  ob- 
“ ferver  Mr.  Belchier  : and  many  experiments 
“ were  made  by  him  and  by  M.  Du  Hamel, 
“ to  inveftigate  the  fubjeG.  It  foon  appear- 
ed,  that  only  the  proper  bony  part  received 
“ the  tinge, — the  foft  parts,  even  the  gelati- 
“ nous  and  cartilaginous  matters,  in  which 

“ the 
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“ the  bones  themfelves  were  fonned,  remain- 
“ ing  untinged,  when  the  proper  bony  fibres 
“ had  already  acquired  a deed  red  colour,— - x 
“ That  the  younger  the  animal  was,  the  more 
‘‘  quickly  was  the  change  produced  : in  a 
“ yoiing  pigeon  forne  change  was  obferved 
“ within  twenty-four  hours,  and  within  three 
“ days  all  the  bones  were  of  a fcarlet  colour» 

“ That  the  bones  were  unequally  tinged,  the 
“ harder  the  more  deeply,  the  middle  there- 
“ fore  of  the  long  bones,  and  the  bony  part 
“ of  the  teeth  (although  the  enamel  remained 
“ quite  white)  the  moli  deeply  of  all.  Some- 
“ times  however  irregularly  even  in  young 
“ animals,  fpots  appearing  in  them  much 
“ deeper  than  the  general  tint  of  the  whole, 

“ in  old  animals,  again  feveral  faint  fpots 
“ often  appeared  on  a darker  ground  : or  even 
“ fpots  of  different  colours  or  hues, — that 
“ by  difcontinuing  the  ufe  of  the  madder,  the 
“ red  colour  gradually  difappeared  or  was 
“ difcharged  and  the  bones  re-affumed  their 
“ natural  appearance. 


“ Subfequent 
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“ Subfequent  experiments  have  fhewn  that 
“ tlie  fliiids  are  alfo  tinged  by  madder,  the 
“ ferum  and  milk  efpecially.  M.  Du  Hamel 
“ immediately  concluded  that  it  was  the  nu- 
“ tritious  matter  of  the  bone,  only,  which 
“ conveyed  the  colouring  matter ; and  others, 

“ following  his  idea,  have  juftly  obferved, 

“ that  this  is  depofited  along  with  the  earth 
“ of  the  bone.  But  how  this  comes  to  pafs, 

“ why  the  bones  receive  a much  deeper  tinge, 

“ than  any  other'  parts  of  the  body,  has  not, 

“ fo  far  as  I know,  as  yet  been  fatisfadtorily 
“ explained.  Though  M.  Du  Hamel  ap- 
“ proached  nearly  the  tru,e  explanation, 
“ when  he  illuftrated  the  fubjedt  by  the  phce- 
“ nomena  obferved  in  dyeing  cloth  with 
“ madder. 

“ We  have  in  the  fad  before  us,  a beauti-  ‘ 
“ fui  example  of  a particular  cafe  of  Chemical 
“ attradtion  ; fuch  as,  in  numberlefs  inftances, 
“ is  obferved  to  take  place  betwixt  the  colour- 
“ ing  particles  of  both  animal  and  vegetable 
“ fubftances  and  various  other  bodies ; efpe- 
“ cially  earths  or  earthy  falts,  and  oxydes  of 

“ metals. 
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“ metaV?.  So  ftrong  is  the  aflinity  of  the  co- 
“ louring  matter  to  thefe  bodies,  that  it  is  fre- 
“ quently  obferved  to  quit  the  menftruum  ia 
“ which  it  may  chance  to  be  diffolved,  to 
“ unite  with  them  ; they,  in  confequence  of 
“ its  Union,  acquiring  a particular  tinge,  while 
“ the  menftruum  is  proportionally  deprived 
“ of  colour.  Or,  when  both  happen  to  be 
“ diflblved  in  the  fame  menftruum,  if,  by  any 
“ means,  thefe  bodies  are  difengaged,  become 
“ infoluble  in  the  menftruum,  and  are  precipi- 
“ tated  from  it,  the  colouring  matter  likcwife 
“ falis  down  along  with  them,  or  in  combina- 
“ tion  with  them.  From  this  principle,  this 
“ mutual  attradfion,  is  deduced  the  various 
“ ufe  of  thefe  bodies,  as  mordents,  as  they  are 
“ called,  intermedia,  or  means  for  fixing  the 
“ colours  in  dyeing,  and  ftaining  thread,  or 
“ cloth,  whether  it  be  compofed  of  animal  or 
“ vegetable  materials. 

“ It  is  often  to  be  obferved  that  the  colour- 
“ ing  matters,  which  are  commonly  employ- 
“ ed  as  dye  ftuffs,  ha  ve  hardly  any  confpicu- 
“ ous  aflinity  with  pure  animal  or  vegetable 

“ fibres, 
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“ libres,  and  that,  though  they  feem  to  coin- 
“ mimicate  a confiderable  tinge  to  thefe  libres, 

“ yet  the  colour  adheres'only  llightly  to  their 
“ furface,  fo  that  it  can  eafily  be  v/aflicd  or 
“ rubbed  off  again,  thus  leaving  thefe  libres 
“ very  nearly  of  their  original  complexion. 

“ But  if  the  libres  be  previoiilly  impregnated 
“ with  a proper  mordent,  by  the  interpofition 
“ of  this,  and  in  confequence  of  the  mutual 
alEnity  that  fubfills,  both  betwixt  it  and 
“ the  colouring  matters,  and  likewife  betwixt 
it  and  the  libres,  the  colouring  matter  now 
“ attaches  itfelf  fo  ftrongly  to  thefe  fibres,  that 
“ they  feem  to  become  incorporated  altoge- 
“ ther,  and  the  colour  communicated  to  the 
“ fibres  is  proportionally  fixed  and  "durable  ; 
“ and  refifts,  unchanged,  the  adion  of  vari- 
“ ous^fubftances,  by  the  application  of  which, 
“ it  would  have  been  otherwife  greatly  alter- 
“ ed,  or  perhaps  entirely  difeharged. 

* 

“ Upon  the  fame  principle  depends  the 
preparation  of  thofe  pigments,  known  to 
“ painters  by  the  name  of  Lakes.  Thefe*  are 
■‘‘^trulyprecipitatesof  the  colouring  matter,  in 

“ combination 
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“ comblnatlon  witli  various  mordents  as  thelr 
“ bafes.  They  are  prepared  by  mixing  to- 
gether  folutions  of  the  mordent  and  colour- 
“ ing  material : or  diflblving  both  in  the  fame 
menftruum,  and  adding,  if  need  be,  fuch 
“ fubftances  as  fhall  effedbuate  their  precipita- 
“ tion,  or  caufe  their  feparation  from  the 
“ menftriiiim,  The  colour  of  the  lake  may 
“ frequently  be  changed  at  pleafure  even  while 
“ the  fame  colouring  material  is  employed, 
“ viz.  by  ufmg  different  mordents,  as  the  co- 
“ lour  is  influenced  by  the  nature  of  the  par- 
“ ticular  mordent  that  is  ufed,  and  the  peculiar 
“ Chemical  a<SUon  this  may  have  upon  the 
“ colouring  matter. 

I 

“ The  colouring  of  the  bones  of  a living 
“■  animal,  by  the  ufe  of  madder,  is  in  every 
“ circumftance  analogous  to  the  preparation 
“ of  thefe  lakes.  The  colouring  matter  of 
“ the  madder,  palfmg  unaltered  through  the 
“ digeftive  organs  of  the  animal,  enters  the 
“ general  mafs  of  fluids,  and  is  diffolved  in 
“ the  ferum  of  the  blood  ; to  which,  indeed, 
^ if  it  be  in  large  proportion,  it  communicates 
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“ a very  fenfibly  red  tinge.  But  there  is  al- 
“ ways  prefent  in  the  blood,  and  in  a ftate  of 
“ folution  in  the  ferum,  a quantity  of  the 
earchy  matter  of  the  bones,  phofphate 
“ of  lime,  ready  to  be  depofited,  as  the 
“ exigencies  of  the  animal  fhall  require. 
“ Now,  the  phofphate  of  lime  is  an  excellent 
“ mordent  to  madder,  has  a ftrong  affinity  to 
it,  and  conf^quently  is  admirably  fitted  to  af- 
“ ford  a hafe  to  the  colouring  matter  of  it,  and 
“ thus  forms  a lake.  This  is  what  adlually 
“ takes  place,  whenever,  in  fuch  circum- 
‘‘  ftances,  by  a peculiar  animal  procefs,  the 
“ matter  (which  prohably  ferves  to  keep  the 
“ phofphate  in  folution)  heing  withdrawn, 
“ this  concretes  within  the  cellular  texture, 
“ into  the  fibrous  and  folid  matter  of  the 
“ bones  : for  at  the  inftant  of  its  lofmg  its 
“ folubility,  it  powerfully  attrad:s  and  com- 
“ bines  with  the  colouring  matter  of  the  mad- 
“ der,  that  is  prefent  in  the  ferum,  comrnuni- 
“ cating  infolubility  alfo  to  this  colouring 
“ matter  and  hence  they  both  concrete  toge- 
“ ther  into  a homogeneous  mafs,  not  white 
“ or  colourlefs,  as  the  pure  earth  of  bones 
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iirually  is,  but  tiiiged  of  a full  crimfon  or 
“ carmine  coloiir. 

“ That  this  is  adlually  the  cafe  may  be 
“ fliewn  by  various  experiments.  Thus,  if 
“ to  an  infufion  of  madder,  in  diftilled  water, 

“ be  added  a little  of  the  muriate  of  lime,  no 
“ change  is  perceived  ; but  if  to  this  mixture 
“ be  added  a folution  of  the  phofphate  of  foda, 
“ immediatelv  a double  eledtive  attradtion 
“ takes  place  : The  muriatic  acid,  combining 
“ with  the  foda,  remains  fufpended  or  diffolv-  i 
“ ed  in  the  water ; while  the  phofphoric  acicl, 

t 

“ thus  deprived  of  its  foda,  combines  with  the 
“ lime,  which  the  muriatic  acid  had  parted 
“ with,  and  forms  phofphate  of  lime,  or  earth 
“ of  bones.  This  fubftance  being,  however, 
“ infoluble  in  water,  falis  to  the  bottom  : but 
“ having  combined,  at  the  inftant  of  its  for- 
“ mation,  with  the  colouring  matter  of  the 
“ madder,  they  fall  down  United  into  a crim- 
“ fon  lake,  precifely  of  the  fame  tint  with  that 
“ of  bones,  of  young  aniinals,  which  have 
“ been  fed  with  madder. 
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. “ From  this  fimple  reprefentation  of  the 
“ matter,  we  have  a ready  explicatiori  of  eve- 
“ ry  circumftance  that  has  been  remarked  as 
“ extraordinary  refpedling  this  fubjedt. 

“ Why  e.  g.  the  bones  of  young  animals 
“ fhould  be  more  quickly,  and  more  deeply 
“ tinged  than  the  bones  of  older  animals. — 
“ Becaufe  there  is  a more  rapid  depohtion  and 
“ alfo  more  rapid  change  of  earthy  matter  iu 
“ the  bones  of  yourig  animals- — though  pro- 
“ bably  the  earthy  matter  as  it  is  depofited, 
“ is  equally  deeply  tinged  in  old  as  in  young 
“ animals,  yet,  in  the  latter,  the  coloiir  of  it  is. 
“ lefs  diluted  by  the  intermixture  of  particles, 
“ which  had  concreted  before  the  commence- 
“ ment  of  the  experiment,  aiid  were  confe- 
“ quently  of  the  natural  or  white  colour. — 
“ Why  the  harder  parts  of  the  bones  are  moft 
“ deeply  tinged — ^becaufe  a greater  number 
“ of  coloured  particles  are  compadted  into  the 
fame  fpace. — Why  fometiraes  a bone  feems 
“ mottled  or  fpotted — becaufe,  there  had,  pro- 
“ bably,  been  forne  topical  irregularity,  ref- 
pecting  either  the  fecretion  of  frelh  bony 
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“ matter,  or  abforption  of  what  had  formerlj 
“ been  depofited. — Why  the  bones  acquire  a 
“ very  deep  tinge,  when  perhaps  'the  ferum 
“ of  the  blood  has  not  acquired  any  fenfible 
“ colour  from  the  madder — Becaufe  the 
“ fluids  being  in  conftant  motion  and  the 
“ earthy  matter  being  depofited  very  flowly 
“ the  nafcent  bone  being  continually'  wafhed 
“ and  for  a confiderable  length  of  time  by  the 
“ ftream  of  ferum,  it  attradts  and  combines 
“ with  the  colouring  matter  of  ali  the  ferum, 
“ with  which  it  chances  to  be  waflred,  while 
“ it  is  in  the  adt  of  concretion.  Hence  like- 
“ wife  appears,  why  the  gelatinous  and  foft 
“ matters  in  which  the  bone  itfelf  forms  fhould 
“ have  no  tinge,  though  the  bony  fibres  ac- 
“ quire  a very  deep  one  ; for  even  were  thefe 
“ matters  compofed  chiefly  of  the  matter  of 
“ bone,  ftill  this  muft  be  in  a ftate  of  folution 
“ and  in  that  ftate  it  cannot  attradl  or  caufe 
“ any  accumulation  of  the  colouring  matter 
“ or  feparation  from  the  fluid  in  which  it  is 
“ diflblved. — Why  the  enamel  of  the  teeth 
“ receives  no  colour — becaufe  in  fad;  thcre  is 
“ no  change  in  that  fubftance,  with  refpedl 
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“ to  either  fecretion  or  abforption  after  it 
once  formed. 
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“ But  it  by  no  means  follows,  that  the  ena- 
mel  of  the  teeth  may  not  acquire  a tinge,  in 
the  fame  manner  as  the  earth  of  bones,  pro- 
vided  that  the  fluids  of  the  body  were  fuffi- 
ciently  loaded  with  the  colouring  matter  of 
madder,  or  otlier  fiich  tinging  material,  at 
the  time  that  the  enamel  is  fecreted,  or  firft 
aflumes  a concrete  form  ; as  in  young  ani- 
mals  while  their  teeth  are  juft  in  a nafcent 
or  incipient  ftate  ; or  perhaps  ftill  better,  in 
the  foetus  in  utero,  viz.  by  mixing  the  ting- 
ing materials  plentifully  with  the  fcod  of  the 
mother  during  her  geftation. 

“ But  even  though  the  enamel  fhould  ac- 
quire a tinge  in  fuch  trials  ; it  may  well  be, 
that  this  tinge  fliall  be  very  different  froin 
that  acquired  at  the  fame  time  by  the  bones  : 
For  as  the  ftru£ture  and  compofition  of  the 
enamel  is  different  frorn  thofe  of  the  fibrous 
or  earthy  part  of  the  bones,  it  is  likely  that  it 
may  have  a different  effed;  in  modifying  the 

“ colouring 
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“ colouring  matter  of  madder  ; both  with  ref- 
“ pedt  to  the  particular  tint  or  fpecies  of  co^ 
“ lour,  and  the  particular  fhade  or  intenfity  of 
“ it : Juft  as  we  find,  that  with  the  fame  co- 
“ loured  infufion,  by  emptoying  dilTerent 
“ mordents  or  bales,  Various  lakes  may  be  ob- 
“ tained  differing  from  one  another  in  colour, 
“ both  in  fpecies  and  degree. 

“ The  fame  obfervations  may  be  made 
" concerning  the  concreting  particles  of  many 
“ other  folids  of  the  body.  Thofe  of  the 
“ different  folids  may  receive  at  the  fame 
“ time,  each,  according  to  it^  particular  nature, 
“ a different  hue.  Or  perhaps  having  no  par- 
“ ticular  affinitywith  the  colouring  matter  of 
“ madder,  incapable  therefore  of  adling  as  a 
“ mordent  to  it,  may  receive  not  the  flighteft 
“ tinge  from  it.  It  is  to  be  underftood  that  the 
“ folids  here  alluded  to  are  thofe  only  which 
“ derive  the  firmnefs  of  their  texture  from  the 
“ Chemical  concretion  of  particles  depofited  in 
“ them  from  the  general  mafs  of  fluids.  Thefe 
^ particles  muft  therefore  be  confidered  as  ab- 
“ folutely  lifelefs  and  inert,  poffeffed  of  no  qua- 
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•lities  whatever  but  fuch  as  are  competent  to 
“ any  inanimate  matten  It  is  with  thefe 
particles  only  that  the  colouring  matter 
“ combines.  Thefe  then  are  the  only  parts  of 
“ an  animal  body  which  can  be  tinged  or  co- 
“ loured  by  the  ufe  of  madder  or  any  other 
“ fuch  material.  Hence  it  is  not  to  be  ex- 
“ peded,  that  the  living  folids  of  the  body, 
“ e.  g.  the  brain  or  nerves,  fhouid  ever  receive 
“ the  flighteft  tinge  in  fuch  experiments,  or 
“ even  thofe  that  are  formed  by  the  coagula- 
“ tion  of  the  coagulable  parts  contained  in 
“ the  fluids  of  the  body. 

“ It  is  natural  to  fuppofe,  that  there  may  be 
“ many  vegetable  fubftances,  which  like  the 
“ roots  of  madder,  are  poffelTed  of  the  quality 
“ of  communicating  aparticular  colour  to  the 
“ bones  of  living  animals  : all  that  is  required 
“ for  producing  this  effedi,  is,  that  the  colour- 
“ ing  matter  of  thefe  fubftances  fhouid  be  of 
“ fuch  a nature,  that  it  fliall  not  be  altered  by 
“ the  digeftive  pow'ers  of  the  ftomach,  fliall 
“ enter  the  mafs  of  fluids  and  be  diffoluble  in 
“ the  ferum  of  the  blood,  and  that  it  fliall 

“ have 
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“ have  a ftrong  Chemical  affiiiity  with  the 
“ earth  of  bones.  Then  we  may  reafonably 
“ conclude,  tbat  by  the  ufe  of  fuch  fubflance, 
“ the  bones  will  acquire  the  particular  colour 
“ the  fubftance  employed  ufually  gives  to 
“ other  bodies,  and  we  attain  to  almoft  abfo- 
“ lute  certainty  in  this  matter,'  by  fuch  an  ex- 
“ periment  as  that  formerly  taken  notice  of. — 
“ Several  fuch  fubftances  have  already  been 
“ difcovered  and  their  power  afcertained,  by 
“ diredt  experiments  upon  living  animals  e.  g, 
“ the  roots  of  feveral  fpecies  of  the  gallum^ 
“ afperula  and  other  plants  of  the  fame  natural 
“ order  with  the  rubia,  all  thofc  like  the  ru- 
“ bia  itfelf,  give  a red  colour  to  the  bones. — 
“ But  there  are  probably,  many  others,  hi- 
“ therto  unafcertained  which  would  give  very 
“ different  colours  : or  at  leaft  very  different 
“ tints  of  red.  Many  plants  are  known  to 
give  a red  colour  to  the  urine,  e.  g.  Beet 
“ root,  fruit  of  the  opimtia  or  Indian  lig; 

“ many  more  communicate  a yellow  tinge  to 
“ the  urine,'  and  fometimes  a tinge  of  great 
“ brilliancy.  A fmgle  dofe  of  the  root  of 
“ rhubarb  will  frequently  render  the  urine 
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“ of  a gold  colour.  There  can  be  little 
cloubt  that  by  the  continued  ufe  of  fuch 
“ plants,  the  bones  would  alfo  acquire  a bright 
“ yellow  colour.  Perbaps  forne  plants  may 
“ be  found  abounding  with  a blue  juice,  of 
“ fuch  Chemical  qualities,  as  to  enable  it  to 
“ tinge  the  bones  of  living  animals  of  a blue 
“ colour  : an  example  indeed  does  not  occur 
“ of  One  exa£tly  fitted  for  this  purpofe,  ex- 
“ cept  perhaps  the  genipa  amerkana^  the 
“ pulp  furrounding  the  feeds  of  which,  is  faid 
“ to  ftain  animal  matters  of  an  indelible  blue  : 
and  this  might  perhaps  refift  the  digeftive 
“ procelfes  going  on  in  the  ftomach,  and  in 
“ this  cafe  would  probably  give  a blue  colour 
“ to  the  bones.  The  juices  or  rhinds  of 
“ forne  other  purple  fruits  may  be  pofTeffed 
“ of  fuch  qualities,  as  feveral  appear  to  pafs 
“ through  the  inteftinal  canal  without  having 
“ undergone  a very  great  change  in  refpe^ 
“ of  their  colour.” 

i 

I mentioned  in  my  thefis  (page  126)  that 
the  cortex  flriatus  dilfered  materially  in  its 
Chemical  qualities  from  the  bony  part  of  a 
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tooth,  being  chiefly  the  carbonate  of  Ume,  but 
did  not  introduce  the  few  experiments  I had 
an  opportunity  of  making  on  it,  thinking  them 
by  no  means  conclufive : I fhall  now  howe- 
ver  mention  thofe  which  induced  me  to  form 
this  opinion.  Experiment  i.  I found  that 
the  cortex  ftriatus  was  • entirely  foluble  with 
effervefcence  in  dilute  nitric  or  muriatic  acids. 
Ex.  2.  When  forne  of  it  was  expofed  to  a 
heat  of  about  20  of  Wedgewood  for  25  nai- 
nutes,  it  was  reduced  to  a remarkably  white 
powder  ; on  throwing  part  of  this  into  difl.il- 
led  water  a hiffing  noife  was  heard,  and  on 
adding  a few  drops  of  muriatic  acid  to  it,  a 
much  flighter  effervefcence  took  place,  than 
where  the  frefh  cortex  ftriatus  had  been  made 
ufe  of.  This  fubjecft,  however,  has  been  fmce 
profecuted  with  much  greatcr  judgment  and 
accuracy  by  the  truly  fcientific  analyft  Mr. 
Charles  Hatchett,  and  he  was  fo  very  obliging 
as  to  repeat  before  me  the  experiments  he  had 
made  on  it,  which  were  publifhed  in  the  Phi- 
lofophical  Tranfadtions  for  the  year  1799 

* See  Mr.  Home’s  Obfervationsj  Scc.  Page  9 and  10. 
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By  thcfe  I was  at  once  convinccd-  of  tKc 
trror  1 had  fallen  into,  for  although  the  cortex 
(Iriatus  contains  a certain  proportion  of  the 
carbonate  oflime,  it  is  chiefly  compofed  oftbe 
phofphate ; the  preclfe  proportions  however 
have  not  been  as  yet  afcertained,  Mr.  Hat- 
chetfs  time  not  permitting  him  to  make  a 
complete  analyfis,  his  experiments  are  as  fol- 
lows  : Experiment  i.  “ Some  enamel,  rafped 
into  a fine  powder,  was  put  into  a matrafs, 
“ and,  pure  muriatic  acid  being  added,  the 
“ whole  was  fuffered  to  remain  without  the 
“ application  of  heat  diiring  one  hour  ; in  the 
“ courfe  of  this  time,  the  enamel  was  com- 
“ plctely  diffolved  with  a gentle  effervef- 
“ cence, 

t 

“ To  this  folution,  forne  fulphuric  acid  was 
“ gradually  added,  till  ali  precipitation  had 
“ ceafed  : The  precipitate  was  feparated  by 
“ a filter,  and  was  found  to  be  felenite.  The 
“ filtrated  liquor,  by  evaporation,  afforded  a 
“ fmall  additional  quantity  of  felenite,  which 
“ was  alfo  feparated  ; after  which,  the  liquor 
“ being  evaporated  became  thick  and  vifcid. 

‘‘  This 
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This,  when  diluted  with  water,  precipitated 
lime  from  lime  water,  in  the  ftate  of  phof- 
phate. 


“ To  another  portion,  folution  of  acetlte  of 
lead  was  added,  and  caufed  an  immediate 
precipitation  of  a white  matter,  which  when 
dried  and  fprinkled  on  burning  charcoal, 
produced  a light  and  fmell  like  phofpho-i 
rus  ; it  moreover,  was  foluble  in  nitrous 
acid  and  was  thus  to  be  diftinguifhed  from 
muriate  or  fulphate  of  lead. 


Experiment  2.  “ Some  of  the  rafpings  of 
enamel  were  dilfolved  by  digeftion  in  nitric 
acid,  and,  when  the  folution  had  been  di- 
luted and  filtrated,  it  was  faturated  with 
carbonate  of  ammoniac.  The  precipitate 
thus  produced  was  colleded  and  edulcorat- 
ed  in  a filter.  The  fmall  excefs  of  carbo- 
nate of  ammoniac,  in  the  filtrated  liquor, 
was  faturated  with  acetous  acid  ; after 
which,  the  phofphoric  acid  was  precipitated, 
by  folution  of  acetite  of  lead.  Upon  ex- 
amining  the  firft  precipitate,  or  that  produc- 
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“ ed  by  the  carbonate  of  ammoniac,  it  was 
“ found  (contrary  to  expedtation)  that  it  was 
« ftill  compofed  of  lime,  combined  with  a 
“ portion  of  phofphoric  acid,  inftead  of  car- 
“ bonic  acid,  which  might  have  been  fup- 
“ pofed. 

“ To  effedf,  therefore,  a complete  fepara- 
“ tion  of  the  two  ingredients,  (lime  and  phof- 
“ phoric  acid,)  acetous  acid  was'pouredon 
“ the  precipitate,  by  which  it  was  immediate- 
“ ly  dilfolved.  The  whole  of  the  phofphoric 
“ acid  was  then  feparated  from  this  folution, 
“ by  acetite  of  lead ; after  which,  left  any 
“ lead  Ihould  be  prefent,  the  liquor  was  fatu- 
“ rated  with  pure  or  cauhic  ammoniac,  and 
“ the  lead  was  feparated  by  a filter : Laftly, 
“ the  lime  which  remained  dilfolved,  was 
“ precipitated  (in  the  ftate  of  carbonate)  by 
“ carbonate  of  ammoniac. 

T'he  enamel  has  been  fuppofed,  not  a 
phofphate  but  a carbonate  of  lime.  This 
“ error  may  have  arifen  from  its  folubility  in 
‘‘  acetous  acid  or  diftilled  vinegar  ; but  the 
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“ efferis  of  the  acetous  acid  are,  in  every  ref-  - 
“ ped:,  the  fame  on  powdered  bone  as  on  the 
“ enamel.  Confequently,  when  enamel,  or 
“ bone,  is  put  into  a glafs  matrafs  containing 
“ acetous  acid,  placed  in  a fand  bath,  the  por- 
“ tion  which  is  diffolved,  is  not  (as  has  been 
“ fuppoled)  carbonate  but  phofphate  of  lime  ; 

“ for,  if  to  the  filtrated  folution  nitrate  or  ace- 
“ tite  of  lead  is  added,  a precipitate  is  produc- 
“ ed,  of  phofphate  of  lead,  in  the  fame  man- 
“ ner  as  when  nitrate  or  acetite  of  lead  is  add- 
ed  to  urine.” 

' Mr.  Hatchett  has  made  many  other  very 
interefting  experiments  and  obfervations  on 
fhell  and  bone,  &c.  the  refults  of  which  would 
be  too  numerous  to  infert,  he  however  fays 
that  “ the  enamel  appears  only  to  be  different 
“ from  tooth  or  bone,  by  being  deftitute  of 
“ cartilage,  and  by  being  principally  formed 
“ of  phofphate  of  lime  cemented  by  gluten. 

“ The  difference,  in  the  latter  cafe,  feems*to 
“ explain  why  the  bones  and  teeth  of  animals 
“ fed  on  madder  become  red,  when,  at  the 
fame  time,  the  lilce  colour  is  not  commu— 

“ nicated 
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“ nicated  to^^the  enamel ; for  it  appears  pro- 
“ bable,  that  the  cartilages  which  form  the 
“ original  ftrufture  of  the  teeth  and  bones, 
“ become  the  channels  by  which  the  tinging 
“ principle  is  communicated  and  diffufed  *.’* 
Mr.  Hatchett  at  this  period  had  not  feen  Dr, 
Rutherford’s  experiments  and  obfervations 
on  madder. 

From  the  foregoing  obfervations,  it  is  per- 
fedHy  evident,  that  the  moft  fimple  and  beft 
prepared  tooth  powder,  frequently  applied  to 
the  teeth,  muft  be  injurious,  as  they  all  tend  to' 
wear  away  the  cortex  ftriatus.  Even  at  pre- 
fent  many  people  are  not  content  with  the  ufe 
of  tooth  powder  alone,  but  forin  it  into  a pafte 
with  fyrup  or  honey,  by  which  its  adtion  is 
much  increafed  ; fuch  preparations  certainly 
clean  the  teeth  much  fooner  than  the  others, 
they  alfo  much  fooner  wear  off  the  cortex 
ftriatus  and  deftroy  its  beautiful  polifh  which 
never  after  can  be  regained. 

^ Mr.  Hatcliett’s  experiments,  &c.  page  ip*  Thilofo- 
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The  tooth  powders  commonly  fbld  confifl: 
in  a great  meafure  of  cream  of  tartar,  by  the 
ufe  of  which  I have  feen  the  teeth  completely 
deprived  of  their  cortex  ftriatus  and  the  pati- 
ents  rendered  quite  miferable,  for  the  bony  part 
of  the  tooth  in  fuch  cafes  becomes  fenfible  to 
the  flighteft  touch  and  alfo  to  the  flighteft 
change  of  temperature  in  the  atmofphere  or 
other  fluids  received  into  the  mouth.  Cream 
of  tartar  alone  has  been  recommended  by  Mr. 
Hunter  as  a tooth  power,  becaufe,  as  he  fays, 
“ at  the  fame  time  that  it  ads  mechanically, 
it  has  likewife  a Chemical  power,  and  dif- 
folves  this  adventitious  matter 

To  afcertain  the  bad  effeds  of  cream  of  tar- 
tar as  a tooth  powder,  I made  the  following 
fimple  experiment,  which  will  at  once  explain 
how  very  detrimental  the  ufe  of  it  muft  be, 
eyen  in  the  fmalleft  proportion.  I placed  a 
tooth  in  a folution  of  cream  of  tartar  and  wa- 
ter,  and  allowed  it  to  remain  in  it  for  about 
jtwelve  hours,,when  taken  out  I oblerved  that 

* Nat.  Hift.  part  II.  page 
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the  furface  of  the  cortex  ftriatus  was  quite 
rough,  and  according  as  it  became  dry,  it  ap- 
peared  fprinkled  over  with  an  immenfe  num- 
ber  of  fmall  cryftals  though  very  few  were 
obfervable  on  the  root.  The  formation  of 
thefe  cryftals  can  be  eafily  accounted  for  : the 
acid  of  tartar  has  a greater  affinity  to  calcare- 
ous  earth  than  it  has  to  the  vegetable  alkali 
with  which  it  is  combined  in  cream  of  tartar, 
a double  eledive  attradion  of  courfe  takes 
place  when  a tooth  is  immerfed  in  a folution 
of  it,  the  acid  of  tartar  combines  with  the  lime 
and  forms  a falt  nearly  infoluble  in  water  and 
which  is  depofited  in  the  form  of  cryftals  on 
the  body  of  the  tooth,  whilft  the  other  porti- 
ons,  fcil,  the  vegetable  alkali  and  phofphoric 
acid,  &c.  combine  and  remain  diflblved  in  the 
mixture.  Likewife,  in  cream  of  tartar,  the 
vegetable  alkali  is  fuperfaturated  with  the  acid 
of  tartar,  fo  that  even  in  powder  and  without 
a complete  decompofition  of  it,  we  fee  how 

i 

readily  it  may  adi  as  a folvent  for  the  cortex 

ftriatus,  which  is  feemingly  the  chief  part  adi- 

✓ 

ed  on  by  it,  the  bony  part  as  already  mention- 
ed  being  covered  with  fcarcely  any  of  the  ci*y- 

ftals. 
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ftals.  When  a tooth  is  placed  in  dilute  acid 
of  tartar,  the  body  of  it  becomes  covered  in 
the  fame  fpace  of  time  with  much  larger  cryt- 
tals. 

A variety  of  effences  and  lotions  are  alfo 
recommended  and  fold  for  cleaning  the  teeth, 
many  of  which  contain  acids,  and'though  per- 
haps  but  a very  fmall  quantity,  yet  when  con- 
ftantly  applied,  they  undoubtedly  muft  diffolve 
and  deftroy  the  cortex  ftriatus,  &c.  I fball 
terminate  this  chapter  by  • ferioufly  recom- 
mending  parents  to  have  their  children’s  teeth 
and  gums  in  particular  bruflied  and  wafhed 
with  a foft  bnifh  and  water  at  leaft  morning 
and  evening,  commencing  at  the  period  when 
the  temporary  teeth  are  complete,  that  is,  in 
general  about  the  fecond  year.  This  early 
attention  will  render  the  operation  habitual, 
and  I am  fully  convinced  the  benefits  to  be 
derived  from  it  are  almoft  incalculable. 

If  their  teeth  and  gums  are  difeafed,  I need 
not  add  that  medical  alTi  (lance  fhould  be  im- 
mediately  procured,  for  I have  met  feveral 

cafes 
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cafes,  in  which  (by  negleding  to  keep  the 
gums  of  children  in  good  order')  forne  of  the 
permanent  teeth  have  been  cail  oif  with  the 
temporary  ; one  cafe  in  particular  occurred  to 
me  of  a chlld  about  three  years  old,  in  which 
the  four  permanent  incifores  of  the  under 
jaw  and  a confiderable  portion  of  the  jaw  itfelf 
had  been  floughed  off,  by  not  attendlng  to 
the  child’s  mouth  whilft  it  was  labouring  un- 
der and  after  the  recovery  of  the  confluent 
fmall  pox  ; this  child  of  courfe  will  be  disfi- 
gured  through  life. 


CHAPTER  XII. 

Of  Dentition, 

The  human  body,  on  account  of  the  very 
great  delicacy  of  its  ftrudlure,  is  at  ali  periods 
of  life  fubjedled  to  a variety  of  complaints  ; 
but  by  reafon  of  the  extraordinary  degree  of 
irritability  during  infancy,  the  body  is  then 
peculiarly  fufceptible  of  morbid  impreflions, 
from  even  the  flightefl  caufe,  efpecially  during 

the 
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the  firft  year  or  two  after  birth.  As  forne 
reafon  muft  be  afligned  for  the  various  affec- 
tions  which  then  occur,  and  as  moft  of  the 
temporaiy  teeth  appear  durlng  this  period, 
Empiricks  (to  fcreen  their  ignorance)  have 
hit  on  that  theory  moft  likely  of  ali  others  to 
be  received  by  the  mafs  of  the  people,  viz. 
that  thefe  complaints  were  owing  to  the  irri- 
tation,  occafioned  by  the  violent  efforts  the 
teeth  make  in  burfting  and  tearing  through  the 
gums.  This  opinion  has  been  handed  down 
from  one  generation  to  another,  and  we  find 
the  ancient  as  well  as  moft  of  the  modern 
phyficians  contenting  themfelves  with  the  old 
adage,  that,  “ what  every  one  fays  muft  be 
tiue”  without  thinking  for  themfelves,  or  ac- 
curately  examining  the  appearances  and  ftate 
of  the  parts,  which  alone  could  be  acquired  by 
diffedtion. 

It  woiild  be  both  tedious  and  uninterefting 
to  the  reader  to  colled  and  arrange  the  hypo- 
thetical  remarks  diffufed  through  numberlefs 
volumes  in  order  to  fupport  this  dodrine  ; a 
few  of  their  obfervations  will  therefore  be  fuf- 

ficient 
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ficient  to  fhow  how  difcordant  they  are  one 
with  the  other,  and  alfo  the  veiy  fallacious 
indudlions  they  deduced  from  them.  Hip- 
pocrates fuppofed  the  moft  violent  affedions 
arofe  from  the  cutting  of  the  canine  teeth  ^ : 
Boerhaave  on  the  other  hand  fuppofed  they 
arofe  from  the  appearance  of  all  the  fharp 
teeth,  fcil.  the  incifores  f ; but  his  commen- 
tator Van  Swieten  differs  with  him  and  gives 
a moft  plaufible  reafon  why  forne  teeth  work 
their  paffage  through  the  gum  with  much  lefs 
difficulty  than  others.  He  fays,  “ As  ali  the 
‘‘  foregoing  diforders  . proceed  from  the 
“ ftretching,  pundturing,  and  lacerating  the 
“ nervous  and  bloody  gums,  it  is  evident 
“ therefore  that  the  worft  fymptoms  are  to 
“ be  dreaded  when>the  canine  teeth  are  burft- 
“ ing  out,  becaufe  they  have  an  obtufe  point 
“ and  are  pretty  thick.  The  incifores  howe- 
“ ver  refemble  a fharp  'wedge  ; hence  they 
“ more  eafily  cut  through  the  incumbent 
“ membranee  than  the  former.  But  the  mo- 
“ lares,  although  they  have  a broader  furface 

* Aphor.  25.  Se£l.  3.  f Aphor.  Seil.  1374. 
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than  the  canini  and  alfo  have  four  points, 
“ are  more  eafiiy  borne  by  the  child,  becaufe 
“ thefe  points  do  not  appear  at  one  and  the 
“ fame  time  but  fucceflively  Fauchard 
although  he  has  adopted  the  fame  opinion  as 
Van  Swieten  refpecting  the  incifores  ; never- 
thelefs,  comes  nearer  the  truth  when  fpeaking 
of  the  molares  ; he  fays,  “ The  incifores,  being 
“ fmall  and  fharp,  cut  through  the  gums  with 
‘‘  lefs  difficulty  than  the  canini,  and  the  child 
“ fulfers  much  lefs  by  them.  The  molares 
“ however  which  are  confiderably  larger  and 
“ nearly  fquare,  pierce  the  gums  with  much 
“ greater  violence  than  any  of  the  others,  but 

* “ Cum  autem  omnia  hsec  mala  a tenfione,  punc- 
tura,  laceratione,  gingivarum  nervofarum,  fanguino- 
lentarumque,  oriantur,  patet  facile,  omnia  haec  mala 
magis  metuenda  efle,  dum  erumpunt  dentes  canini, 
“ qui  obtufum  apicem  habent,  et  fatis  crafli  funt.  In- 
« cifores  acutum  referunt  cuneum  ; hinc  facilius  mem- 
« branam  incumbentem  findunt.  Molares  autem,  licet 
latiorem  fupetficiem  habeant  quam  canini,  et  qua- 
« tuor  apices,  facilius  feruntur  5 quoniam  non  fimul 
“ et  femel,  fcd  fucceflive,  illi  apices  emergunt.”  Com- 
**  ment.  Vol.  XIV.  Pag.  746. 


(C 


as 


( i64  ) 

as  tliey  appear  very  flowly  and  tlie  clilld 
“ gains  fttength  and  age,  it  can  fupport  with 
“ lefs  danger  the  pain  produced  by  them 
Dodtor  Underwood  differs  from  all  thefe  au- 
thors,  for  he  fays,  “ It  will  be  frequently  ne* ** 
“ ceffary  to  lance  the  gums  feveral  times,  on 
“ account  of  the  extraordinary  difficulty  with 
“ which  forne  infants  cut  their  teeth,  efpeci- 
“ ally  the  double  ones,  which  are  furnilhed 
“ with  two  or  more  knobs  or  points.  Fever, 
“ purging,  and  even  convulfions,  will  fome- 
“ times  arife  from  only  one  point  of  a large 
“ tooth  offending  \hiperiq/ieum  that  covers  it ; 
“ and,  bein^^nearer  the  furface  than  the  other 
' “ points,  the  lancet  fometimes  does  not  com- 
“ pletely  divide  the  membrane  that  lies  over 
“ the  reft  3 and  this  part  not  being  injured 


* “ Les  dents  incifives  etant  plus  petites  et  plus 

**  tranchantes,  percent  plus  alfement  que  les  canines, 
“ et  font  beaucoup  moins  fouffrir  l’enfant.  Les  mo- 
laires,  qui  font  bien  plus  grofles  et  prefque  carrees, 
“ percent  les  gencives  avec  plus  de  viole.nce  ; mais 
<»  comme  elles  font  plus  tardives,  et  que  1’enfant  a plus 
“ d’age  et  de  force,  il  fupporte  plus  alfement  la  douleur.” 
Le  Chirurgien  dentifte,  Vol.  I.  page  50. 

“ by 
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by  the  tooth,  the'  Tymptoras  fubfide  on 
“ having  divided  that  portion  of  membrane 
“ that  was  inflamed.  But,  in  a little  time, 
another  point  of  the  fame  tooth  is  fomid  to 
“ irritate  the  periojleum^  and  calls  for  the  like 
“ aififtance  of  the  lancet,  which  again  re- 
“ moves  ali  the  complaints  Thus  we 
find  all  the  temporary  teeth  accufed  (by  one 
author  or  another)  of  producing  (as  they  fay) 
by  their  efforts  to  burft  out,  almoft  every 
fymptom  and  complaint  that  has  been  menti- 
oned  by  Nofologifts  ; and  each  author  in  fup- 
port  of  his  ovvn  dod;rine  attributing  greater 
danger  to  the  appearance  of  certain  teeth  than 
others,  as  well  as  the  period  'of  their  appear- 
ance. 

It  cannot  be  doubted  but  that  complaints 
which  arife  from  very  different  fources,  have 
been  and  are  at  prefent  attributed  to  teething. 
The  celebrated  Sydenham  telis  us  “ It  is  a 
“ common  obfervation  that  infants  are  fre- 
“ quently  thrown  into  fevers  by  the  pains  at- 


* Difeafes  of  Chililren,  Vol.  I,  Pag.  217. 
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tending  dentltlon,  which  arc  not  cafily 
diftingiiifhed  from  fevers  of  another  kind. 
I have  been  long  tormented  with  the  treat- 
ment  ofthofe,  nor’til  lately,  couldl  be  per- 
fuaded  tbat  any  of  them  that  were  entruft- 
ed  to  my  care,  were  reftored  to  health  fo 
miich  by  art  as  accident,  until  having  been 
frequently  reminded  of  a remedy  not  very 
celebrated  but  rather  difregarded  for  being 
in  common  ufe,  I however  ordered  it  and 
found  it  anfwer  my  utmoft  expectation,  be- 
ing preferable  to  any  medicine  I had  previ- 
oufly  tried.  It  is  tvvo,  three,  or  four  drops 
of  fpirits  of  hartfhorn  according  to  tbe  age 
of  the  child,  given  in  a fpoon  full  of  black 
cherry  water  or  any  other  proper  julap 
every  fourth  hour  to  the  fourth  or  fixth 
time  I think  it  very  probable  Syden- 

* Vulgo  enim  notifllmum  efl;  Infantes  a doloribus 
ex  dentitione  ortis,  fepius  in  febres  agi,  quse  haud  ita 
facile  ab  alterius  generis  febribus  internofeuntur. 
In  harum  ergo  curatione  diu  multumque  angebar,  nec 
nifi  nuperis  his  annis  certo  mihi  perfuadere  potui 

“ quemlibet 
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ham  feli  into  the  very  fnare  he  wifhed  us  to 
avoid,  for  it  is  not  likely  that  a fever  occafi- 
oned  by  dentition,  would  yield  fo  frequently, 
as  he  fays,  to  a few  drops  of  fpirits  of  hartf- 
horn,  at  leaft  if  fuch  violent  irritation  is  pro- 
duced  in  the  fyllem  as  is  fo  generally  fuppof- 
ed  : It  appears  however  that  this  medicine  has 
been  in  confiderable  ufe  and  repute,  for  Boer- 
haave  telis  us,  that  convulfions  arifing  from 
dentition  have  been  happily  ciired  by  a finali 
dofe  of  the  volatile  alkali  Siich  convulfions 
I fhould  think  arofe  from  forne  derangement 


quemlibet  ex  illis  qui  mese  curse  concrediti  ad  fanita- 
“ tem  feftituti  fuerunt,  tam  arte  quam  cafu  convaluifle, 
donec  tandem  de  felici  fucceflu  remedii  haud  ita  ce- 
« lebris,  imo  ad  tritum  ejus  ufum  plane  contempti, 
“ frequenter  admonitus,  illud  ipfe  quoque  prsefcrlbe- 
“ rem  ; quod  etiamnum  prae  csetcris  quae  mihi  inno- 
“ tefcunt  medicamentis  optime  votis  hic  refpondet. 
“ Ejufmodi  verum  efl;  guttae  duae,  tres,  vel  quatuor 
“ fpiritus  cor.  cerv.  pro  ratione  aetatis,  in  cochleari 
“ uno  vel  altero  aq.  cerafor.  nigr.  vel  julapii  alterius 
“ appropriati  exhibeantur  quarta  quaque  hora  ad  vices 
“ quatuor  vel  fex.”  Opera  Univerfa,  pag.  504. 

Aphor.  1378. 
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either  of  tlie  ftomacli  or  bowels  and  not  from 
teething. 

It  is  not  my  intention  to  point  out  the  me- 
dical  treatment  of  children  during  thefe  peri- 
ods,  but  concifely  to  mention  in  wliat  manner 
(as  far  as  I can  judge)  the  appearance  of  the 
teeth  might  occafion  violent  and  dangerous 
fymptoms,  and  alfo  how  they  may  be  avoided. 
It  is  likewife  necelfary  to  invefligate  the  pre- 
fent  mode  of  lancing  the  gums,  an  operation 
which  has  been  in  general  iife  and  recoiu- 
mended  by  the  firft  authorities.. 

I defignedly  omitted,  when  treating  of  the 
commencement  and  formation  of  the  perma- 
nent teeth,  faying  any  thing  particular  refpedt- 
ing  the  change  which  then  takes  place  in  the 
fockets  of  the  temporary ; but  referved  it  for 
this  place.  Soon  after  the  permanent  facs 
have  commenced  and  that  each  fac  becomes 

j. 

furrounded  with  a bony  focket,  there  is  a dif- 
pofition  in  the  plates  of  the  alveolar  proceffes 
to  contrait  a little  over  the  furfaccs  of  the  tem- 
porary teeth,  and  as  Mr.  Hunter  juftly  re- 

marks, 
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marks,  “ The  alveolar  procelTes  grow,  and 
for  fome  time  keep  the  ftart  of  the  teeth,  and 
perhaps  the  reafon  why  the  mouths  of  the 
“ fockets  have  this  tendency  to  contradi,  is  in 
order  to  fupport  the  gums,  and  prevent 
them  being  injured  before  the  teeth  come 
“ through'^.”  The  ftrudlure  of  the  gum  I 
iikewife  referved  : It  feems  -a  fubftance  fui 
generis^  externally  it  is  covered  by  the  cuticle 
■which  lines  the  mouth  and  which  can  be  rea- 
dily  feparated  from  it,  immediately  under  the 
cuticle  it  appears  compofed  of  cellular  mem- 
brane  and  a plexus  or  net  work  of  veffels. 
The  perivf  eum  of  the  jaw  feems  loft  in 

it,  and  I could  not  afterwards  by  any  means  fe- 
parate  it  into  lamellae.  The  gum  feems  a fub- 
ftance  (as  I have  had  frequent  occafion  to 
mention)  defigned  in  a certain  degree  to  form 
and  afterwards  to  accompany  and  fupport  the 
teeth  through  life,  and  in  old  age  to  become  a 
callous  covering  to  the  jaws,  deprived  of  teeth 
and  alveolar  proceffes.  The  gums  in  general 
are  not  poffeffed  of  much  fenfibility,  but  when 


* Nat.  Hlft. 
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irritatccl  cven  by  fllglit  caufes,  they  are  apt  to 
inflame  and  become  remarkably  tender  and 
paintiil,  fimilar  to  the  tcndlnoiis  aponeurojis 
&:c. 

I 

In  ali  the  examples  \ve  liave  been  examin- 
ing,  I have  fliown  that  in  proportion  as  the 
teeth  rife,  the  upper  parts  of  the  fockets  ex- 
pofed  to  their  preffure  are  abforbed  ; and  I have  ' 
repeatedly  jQiown  that  as  foon  as  the  invefting 
membrane  had  perfe£ted  the  cortex  ftriatus,  it 
was  wafted,  the  gum  w^e  have  feen  partakes  of 
this  tendency  to  wafle  or  is  abforbed  and  the 
teeth  commonly  pafs  with  great  eafe  through 
it  and  frequently  without  the  knowledge  of  the 
mother  or  nurfe.  In  forne  few  cafes  how^ever 
where  nature  does  not  preferve  her  regular 
mode  of  adion,  violent  fymptoms  may  arife  : 
for  inftance  if  the  root  or  roots  advance  more 
rapidi y than  the  body  of  the  tooth,  the  veffels 
of  the  gum  and  even  thofe  of  the  invefting 
membrane  may  become  inflamed.  Such  cafes 
however  I look  on  to  be  very  rare,  and  I do 
not  think,  that  this  natural  procefs  in  the  ani- 
mal oeconomy,  in  which  ali  animals  (man  ex- 
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cepted)  feem  to  fuffer  littie  or  no'  inconveni- 
ence,  fhould  be  accounted  and  ranked  as  a moft 
fatal  difeafe.  Dodlor  Caddogan  in  his  eflay 
on  nurfing  introduces  the  following  valuable 
remarks,  “ Breeding  teeth  has  been  thought 
‘‘  to  be  and  is  fatal  to  many  children  ; but  I 
“ ara  confident  this  is  not  frora  nature  ; for  it 
“ is  no  difeafe,  or  we  could  not  be  well  in 
“ health  tiil  one  or  two  and  twenty,  or  later. ' 
Teeth  are  breeding  the  greatefl  part  of  that 
time  ; and,  it  is  my  opinion,  the  laft  teeth 
give  more  pain  than  the  firft,  as  the  bones 
and  guras  they  are  to  pierce  are  grown  more 
firm  and  hard.” 

We  fhall  now  examine  into  the  means  of 
relief,  which  have  been  employed,  and  thofe 
alfo  which  may  occafion  the  teeth  to  cut 
eafily.  Boerhaave  fays  *,  “ This  may  be 
“ effeded,  ifl.  by  foftening,  cooling,  and 
“ afliiaging  the  gums,  with  foft,  glutinous 


Q^od  fit.  I,  gingivas  emolliendo,  refrigerando, 
“ leniendo,  mollibus,  glutinofis,  antiphlogifticis  ; 2. 
“ frepe  atterendo  ad  corpora  dura,  glabra-,  3.  dilTe- 
“ cando  ope  lanceola:.”  Aphor.  1377. 


“ and 
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and  antiphlogiftic  remedies.  2dly,  By  often 
“ rubbing  them  with  hard,  fmooth  bodies. 
**  ^7  ciitting  them  with  a lancet.’*  * 

The  pradlice  of  rnbbing  the  gumS'of  children 
with  coral  and  other  hard  but  fmooth  bodies, 
in  order  to  make  the  teeth  cut  eafily,  is  ftill 
recommended  by  ali  writers  on  the  difeafes  of 
children.  Dodlor  Underwood  obferves,  “ fe- 
“ vere  fymptoms  could  not  arife  rnerely  froni 
“ the  teeth  piercing  the  gum,  which  it  has 
“ been  faid  is  not  a very  fenlible  part  He 
therefore  recommends  the  ufe  of  coral,  &c. 
but  chiefly  depends  on  the  operation  prefently 
to  be  mentioned  : coral  or  any  other  fmooth 
jhard  body  which  is  idually  given  children  to 
I bite,  with  a view  to  affift  the  cutting  of  the 
^ teeth,  I look  upon  to  be  a moft  dangerous 
weapon  put  into  their  hands  to  deftroy  thenir. 

i felves  ; for  as  the  teeth  rife  and  become  flmhtr 

1 

ly  elevated  above  the  edge  ofthe  focket,  thofe 
hard  bodies  prefs  and  bruife  the  gum  between 
I them  and  the  fliarp  points  or  edge  of  the 
1 tooth  underneath  : inflammation  and  its  con- 
^ fequences  undoubtedly  follow,  and  in  this  way 

* Direafes  of  Children,  page  214. 

I am 


5 am  firmly  perfuaded  the  lives  of  thoufands 
of  children  have  been  loft.  Dodor  Mimro 
warns  us  againft  tlie  ufe  of  fuch  fubftances,  and 
recommends  the  child  to  be  allowed  to  malce 
ufe  of  ks  own  hngers,  he  does  away  the  old 
prejudice,  that  if  children  were  allowed  to 
fuck  their  fingers  the  fize  of  them  would  be 
diminifhed.  I would  add  to  this,  that  the 
nurfe  may  now  and  then  rub  the  gums  of  the  , 
child  gently  wkh  her  linger,  where  a tooth  is 
about  to  appear ; children  feem  to  receive  great 
pleafure  from  it.  Every  fpecies  of  gum-ftick 
fhould  be  undoubtedly  laid  afide,  a child  fliould 
not  be  allowed  even  a cruft  of  bread,  unlefs 
the  hard  outfide  part  was  fcraped  olf  and 
^fterwards  moillened  in  milk  or  water, 

I 

From  thefe  obfervations  it  is  fufficiently  ob- 
vious  that  violent  fymptoms  may  arifefrom  the 
irritation  occafioned  by  the  appearance  of  any 
one  ofthe  temporary  teeth  or  even  the  per- 
manent. Dodor  Rutherford  faw  a cafe  of 
chorea  produced  in  a child  about  eight  or 
nine  years  of  age,  by  the  permanent  inci- 
fores  cutting  at  the  internal  part  of  the  mouth 

and 
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and  Dr.  Munro  relates  a cafe  of  its  being  pro- 
duced  in  a youth  by  the  appearance  of  the 
wifdom  teeth. 

With  refpe<ff  to  lancing  the  gums  of  children, 
Dr.  Underwood  fays  “ When  it  is  found 
‘‘  neceflary  to  lance  the  gums,  (which  is  ever, 
“ at  leaft,  a fafe  operation)  it  fhould  always 
“ be  done  effedtually  with  a proper  gum  lan- 
cet,  which  will  fufiiciently  divide  the  gum 
or  ftrong  membrane  that  covers  the  teeth. 
“ The  lancet  fhould  always  be  carried  quite 
“ down  to  them,  and  in  certain  cafes  it  will 
“ often  be  proper  to  draw  the  lancet  along  a 
“ great  part  of  one  or  even  both  the  jaws,  at 
“ the  fame  operation.  Some  writers,  howe- 
“ ver,  and  Dodtor  Millar  particularly,  have 
advifed  jiot  to  cut  quite  down  to  the  teeth, 
“ but  only  ,to  fcarify  the  gums,  unlefs  the 
“ teeth  are  very  near,  for  fear  of  injuring  the 
“ fucceeding  teeth.  But  this  is  a needlefs 
“ fcruple,  and  I apprehend  arifes  forwant  of 
‘‘  duly  attending  to  the  ftate  of  the  teeth. 

I 

Dlfeafcs  ofChiIdren,  Vol.  I.  Pag.  215,  218,  220. 

“ For 


For  the  firft  teeth  of  infants  conftantly  be- 
come  carious  at  the  roots,  and  are  loofened  • 
“ and  expelled  by  that  means,  when  left  to  - 
“ nature  alone  ; and  though  the  upper  parts 
“ of  the  new  teeth  are  in  contad;  with  the  ca- 
“ rious  bottoms  of  the  firft  fet,  they  never 
“ fuffer  from  this  circumftance,  I have, 
“ however,  written  from  experience^  and  am 
“ perfeSfly  fatisjied  of  the  propriety  and  fafety 
“ of  what  I have  ventured  to  recommend.’* 
Dodtor  Underwood  fiowever  does  not  feem 
to  have  paid  much  ^ttention  to  the  ftate  of  the 
teeth  in  children,  nor  indeed  tp  the  animal 
ceconomy ; if  he  had,  he  would  not  have  afiert- 
ed  that  the  roots  of  the  temporary  teeth  be- 
come  carious  in  order  that  they  might  be  ex- 
pelled. Lancing  the  gums  likewife  is  not  al- 
together  fo  fimple  or  fafe  an  operation  as 
Dodfor  Underwood  feems  to  think,  for  from 
what  I have  demonftrated-in  Chapter  IV.  ref- 
peding  the  connexion  which  fubfifts  between 
the  temporary  and  permanent  teeth,  the  con- 
nedling  membranes  and  facs  of  the  permanent 
teeth  muft  have  been  conftantly  cut  by  the  com- 
mon  mode  of  operating  ; the  formation  pf  the 


permanent  teeth  muft  of  courfe  be  much  imped- 
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cd,  and  probably  fometimes  entirely  deftroyed, 
by  the  fiequent  repetition  of  the  operation. 
Lancing  the  gums  of  fickly  children  has  fome- 
times  terminated  in  gangrene  and  death  ; my 
late  friend  Surgeon  Deafe  told  me  he  met  feve- 
ral  inftances  of  this  kind.  On  the  whole,  the 
operation  has  been  often  performed  unneceifa- 
rily  and  without  benefit ; complaints,  as  I faid 
before,arifing  fromtotally  different  fources  have 
been  attributed  to  teething,  and  recourfe  im- 
mediately  had  to  the  lancet.  Dodlor  Hudfon 
fays,  “ Concerning  your  queftion  about  lanc- 
“ ing  the  gums  of  children,  I have  avoided 
“ making  it  a fource  of  revenue  to  myfelf,  con- 
“ vinced  from  experience  of  its  futility,  except 
“ in  inflammatory  cafes,  and  where  the  teeth 
“ were  near  the  furface ; in  fuch  cafes  the 
“ lancet  gave  relief,  and  I believe  feldom  or  ne- 
ver  on  other  occafions.  Where  I have  ope- 
“ rated  by  advice  of  the  attending  phyfician, 
“ it  is  true,  many  children  have  recovered  after 
“ the  operation,  but  I could  never  fairiy  fay 
“ the  recovery  was  in  confequence  thereof.’* 


AVheii 
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When  we  are  convihced  of  the  neceffity  of 
performing  the  cperation,  the  incifion  fhould 
be  made  towards  the  external  piate  of  the 
alveolar  procefles,  fo  as  to  avoid  the  connedling 
membranes  and  facs  of  the  permanent  teeth^ 
particularly  thofe  of  the  incifores  and  cufpi- 
dati,  thofe  of  the  bicufpides  are  more  eafily 
avoided  on  account  of  the  flat  and  broad  fur- 
faces  of  the  temporary  Grinders  : or  two  ob- 
lique incifions  might  be  made  with  a fimilar 
view,  beginning  at  the  internal  part  and  meet- 
ing  in  an  angle  about  the  middle  of  the  tooth 
or  external  piate  of  the  alveolar  procefs,  fo 
— that  the  connedling  membranes  and  perma- 
nent fockets  might  be  contained  within  the 
fpace  formed  by  both  incifions,  the  method  of 
doing  which  can  be  eafily  conceived  by  ob- 
ferving  the  relative  fituation  of  the  temporary 
and  permanent  fockets  as  reprefented  in  Tab. 
iii.  Fig.  2.  Alfo  where  advifable  a fmall 
horizontal  portion  of  the  gum  might  be  cut 
out  particularly  over  the  incifores,  &c.  For 
thefe  operations  the  inftrument  I in  general 
make  ufe  of  is  reprefented  in  Tab.  vii,  Fig.  i. 
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The  advantages  gained  by  the  operatiori  I 

conccive  are  in  a great  meafure  owing  to  the 

tenfion  of  the  veflels,  &c.  being  removed  by 

the  fmall  quantity  of  blood  drawn  froin  the 

inflamed  part  of  the  gum.  I have  been  par- 

ticular  in  pointing  out  the  order  and  period  in 

which  the  temporary  teeth  appear,  that  we 

might  not  err  in  lancing  the  gum  over  the 

proper  tooth,  that  is,  the  one  which  is  about 

to  appear*.  We  fhould  by  no  means  cut  or 

hack  the  gums  in  the  manner  Dodor  Under- 

wood  recommends,  nor  do  I fee  any  necellity 

of  penetrating  fo  deep,  or  drawing  the  lancet 

over  a great  part  of  one  orbothjaws  at  the 

fame  operation  as  he  alfo  fays  is  fometimes  ne- 

% 

ceffary.  Dodor  Underwood  was  certainly 

not  aware  of  the  mifchief  that  might  be  done 
to  the  fockets  and  neighbouring  imperfedly 
formed  permanent  teeth  when  he  recommends 
fuch  an  extenfive  incifion.  Neither  can  I fee 
the  neceffity  there  is  of  performing  the  opera- 
tion nine  or  ten  times  over  one  tooth  as  Dodor 
Underwood  and  Mr.  Hunter  have  done,  for, 

* Vide  Chapter  III. 

if 
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If  thc  gum  Is  frequently  lanced  previous  to  tlie 
tooth  rifmg  above  the  edge  of  the  focket,  its 
formation  is  impeded,  the  root  or  roots  ,of 
courfe  do  not  increafe  rapidly  and  they  for  thc 
moft  part  appear  later  than  they  otherwife* 
would  do. 

By  a frequent  repetition  of  the  operation  1 
have  fometimes  feen  the  temporary  incifores 
appear  through  the  gum  imperfeiffly  formed, 
and  foon  after  their  appearance  they  became 
loofe  and  feli  out,  no  roots  being  formed  to 
retain  them  in  the  fockets.  I Ihall  conclude 
by  faying,  that  I do  not  think  lancing  the 
gums  of  children  is  altogether  fo  fafe  an  ope- 
ration as  has  been  heretofore  imagined,  and  that 
great  caution  fhould  be  ufed  in  the  method  of 
performing  it,  and  alfo  we  fhould  be  perfedlly 
certain  of  its  neceflity.  For  as  I often  faid 
before,  complaints  arifing  from  totally  diffe- 
rent fources  have  been  attributed  to  teething, 
and  the  children  tortured  without  receiving 
the  flighteft  benefit  or  relief  by  the  operationi 


It 
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It  is  neceffary  to  add  that  the  appcarftnce  of 
the  wirdom  teeth  lometimes  occafions  a vaft 
deal  of  imeafinefs  and  pain,  paiticularly  when 
they  are  formed  immediately  under  the  zygo- 
matic  procefs  of  the  lower  jaw  or  tubercle 
of  the  upper ; this  happens  where  the 
jaws  do  not  extend  fufficiently  fo  as  to  allow 
a regular  difpofition  of  the  teeth,  the  gum 
being  fqucezed  and  bruifcd  by  the  frequent 
motion  of  the  jaw  in  chewing,  becomes  in- 
flamed,  amazingly  tender  and  painful.  Lanc- 
ing  or  cutting  out  part  of  the  gum  over  the’ 
tooth  fometimes  gives  relief.  But  Mr.  Him- 
ter  and  other  modern  furgical  writers  being  ex- 
pert  a.t  operating,  recommend  (in  thofe  cafes 
where  lanclng  the  gum  does  not  give  relief)  to 
have  the  wifdom  tooth  taken  out,  expert  indeed 
they  muft  be  who  coiild  take  out  a tooth  in 
fuch  a fituation,  nor  could  it  be  elFedted  with- 
out  tearing  away  a confiderable  porticu  of  the 
coronoid  procefs  or  jaw.  What  I have  found 
anfwer  every  intention  in  fuch  cafes,  is  to  take 
out  the  middle  Grinder,  the  wifdom  tooth  foon 
after  moves  forward  into  the  - place  of  the  for- 
mer j and  the  violent  fymptoms  of  courfe  ceafe. 


SUPPLEMENT. 
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S U P P L E M E N T. 


SoME  time  previous  to  the  publication  of 
my  inaugural  differtation  in  September,  1798, 
whilft  aflifting  Do(^bor  Munro,  jun.  to  arrange 
forne  of  his  father’s  valuable  preparations  of 
the  teeth,  I obferved  amongft  them  an  ele- 
phanfs  grinder,  and  at  once  difcovered  its 
beautifui  ftmdture  and  likewife  the  manner  of 
its  formation.  In  order  to  afcertain  thefe  fadts 
I got  permiifion  from  the  Dodfor  after  my 
own  plan  to  have  a longitudinal  fe£lion  made 
of  it  and  afterwards  polifhed,  one  half  of  vvhich 
he  Tcindly  prefented  me  with.  I immediately 
fhowed  and  explained  its  ftru(9:ure,  &c.  to 
my  learned  friend  Dodor  Rutherford  and  alfo 
to  Dodor  Munro,  fen.  as  well  as  many  other 
gentlemen.  A drawing  was  copied  from  it 
by  Mr.  Alfton,  whidi  I entrufted  to  an  ingeni- 
ous  artift  Mr.  Scott  to  engrave  for  me,  the 

N piate 
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cf  wllicli  I Intencled  to  Iiave  arinexed  tcr 
iny  thcfiG,  but  found  it  coiild  not  be  finlflied 
in  time  for  the  gradiiaticn,  of  coiirfe  I rderv- 
ed  it  for  tlie  prefcnt  wcrk. 


At  this  period  John  Corfe,  Efq.  came  down 
from  London  to  Edinburgli,  and  as  he  had 
made  many  interefting  and  valuable  obferva- 
tions  in  the  Eafl:  Indies  011  the  oeconomy  and 
natural  hiflory  of  the  elephant,  and  alfo  on 
their  mode  of  dentition,  Dodor  Munro  fen# 
mentioned  to  him  the  difcoveries  I had  made 
on  the  'llmdure  and  formation  of  the  teeth  in 
general  and  'particularly  on  the  grinders  of 
the  elephant,  and  fhortly  afterwards  was  kind 
enough  to  introduce  me  to  him.  Mr.  Corfe 
told  me  he  was  not  at  ali  acqtiainted  with  the 
ftrudure  of  the  elephants  teeth  nor  indeed* 
with  the  ftrudure  of  the  teeth  of  any  grami- 
nivorous  animal,  that  his  object  alone  w-^as  to 
point  out  what  he  faid  he  had  difcovered, 
fcil.  “ The  mode  of  dentition  of  the  elephant, 
“ or  the  progrelTive  motion  of  one  grinder 
“ into  the  place  of  another  in  proportion  as 
tlie  anterior  one  is  wom  away.”  Accord- 
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ing  to  appointment  we  met  at  my  apartments 
in  order  that  I might  demonfhrate  my  prepa- 
rations  of  the  teeth  in  gcneral  to  Mr.  Corfe  : 
which  I did,  and  alfo  explalned  to  him  how  a 
fedtion  fliould  be  made  of  an  elephants  gilnder 
to  fhow  its  internal  ftrudiurre,  a fedtion  limiiar 
Mr.  Corfe  confefled  he  never  bejfore  faw. 
Dodtor  Munro,  jun.  and  my  friend  Dodtor 
William  Armftrong  were  prefent  at  this  de- 
monilration.  Mr.  Corfe  told  me  he  woiild 
nndoubtedly  do  me  juftice,  and  that  he  would 
mention  my  difcoveries  of  the  ftrudfure  and 
formation  of  the  elephants  grinders  in  his  in- 
tended  publication  on  the  different  fpecies  of 
Afiatic  elephants  and  their  mode  of  dentition. 

Mr.  Corfe  requefted  me  to  meet  him  in 
London,  and  that  he  would  give  me  permiffion 
to  prepare,  in  any  manner  I pleafed,  feveral 
valuable  preparalions  of  the  heads  of  elephants 
he  had  colleded  and  broiight  from  the  Eaft, 
and  to  publifh  drawings  from  them  according 
to  my  own  plan  ; unfortunately  I could  not  at 
that  time  take  advantage  of  his  kind  offer. 


N 2 
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Mr.  Thomas  Blizard  of  tlie  London  Hof^ 

t 

pital  . was  in  Edinburgh  nearly  at  the  fame 
time,  to  whom  alfo  I demonftrated  my  pre- 
p arat  ion  s. 


The  engraving  of  the  elephants  grinder  be-* 
ing  hniflied  in  Odlober  1798,  1 gave  impref- 
fions  of  it  to  Do<f^ors  Munro,  Rutherford, 
Armftrong,  &c.  and  to  Mr.  John  Bell,  Mr. 
Alexander  Ramfey,  and  many  other  gentle- 
men.  Mr.  Corfe  had  left  Edinburgh  previous 
to  this  period. 


Having  returned  to  Dublin  in  November 
1798,  I determined  as  fcon  as  poffible  to  vifit 
London  and  avail  myfelf  of  Mr.  Corfe’s  gene- 
rous  offer,  but  could  not  arrange  my  affairs  fo 
as  to  go  there  until  September  1799.  On 
my  arrival  in  London  I immediately  waited 
on  Mr.  Corfe,  and  found  to  my  very  great 
aftonifhment  as  well  as  difappointment,  that 
he  had  already  publifhed  a fed:ion  fimilar  to 
mine  of  an  elephants  grinder,  without  once 
mentioning  my  name  as  having  originally 
difcovered  its  fiiudure  and  forination,  and 

alfo 
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^llb  forne  other  of  my  obfervations  whlch 
fhall  afterwards  be  noticed  Mr.  Corfe  en- 
deavoured  to  apologife  to  me  for  t.his  condudl, 
by  faying,  that  he  had  explained  my  obferva- 
tjons  to  Mr.  Everard  Home  of  London,  and 
alfo  that  he  had  put  my  thefis  (a  copy  of  which 
I prefented  Mr,  Corfe)  into  his  hands,  Mr. 
Corfe  therefore  fuppofed  Mr.  Home  would 
have  mentioned  my  difcoveries  in  his  intended 
work  which  was  to  have  been  added  as  a fup- 
plement  to  Mr.  Corfe’s.  However  on  looking 
over  Mr.  Home’s  work  f , I was  not  a little 
furprlfed  to  iind  that  he  (Mr.  Home)  had 
pnblifhed  moft  of  my  difcoveries  as  his  own, 
refpeding  the  teeth  of  graminivorous  animals, 
and  artfully  contrived  to  alter  forne  of  the 
the  terms  I made  ufe  of ; for  inftance,  what  I 
have  uniformly  called  bone  Mr.  Flome  calls 
ivory,  and  what  I haye  called  the  crufta 

* Mr.  Corfe’s  obfervations  on  the  diffjerent 
fpeciesof  Afiatic  Elcpliants.  Tab.  XH.  Piulofophical 
Traiifadlions  for  1799- 

f Mr.  Home’s  obfervations  on  the  Stru£lure  of  the 
Teeth  of  graminivorous  -quadrupetis.  Philofophical 
'|,''ranf.:-'ftions  for  1799. 
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petrofa  Mr.  Home  calls  bone.  Hc  has  of 
courfe  avoided  mentioning  my  name  or  refer-  . 
ing  to  my  thefis. 

Having  brciight  to  London  with  me  a few 
impreffions  of  the  piate  reprefenting  my  fefti- 
on  ofthe  elephants  grinder,  r'prefented  them, 
and  at  the  fame  time  explained  this  illiberal 
tranfaction  and  my  priority  of  claim  to  the 
difcovery  cf  the  ftiuclure  and  formation  of 
the  teeth  of  graminivorcus  animals  in  general 
to  feveral  of  thefirfl  medical  charadlcrs  I had  the 
honor  of  being  introdr.ced  to,  and  alfo  to  that 
liberal  patron  of  fcience  the  prefident  of  the 
Royal  Society,  Sir  Jofeph  Banks.  This  in 
forne  meafure  reconciles  me  to  the  unforefcen 
delay  of  its  appearing  previovis  to  this  period. 
I have  alfo  to  add  the  pleafing  refledlion  cf 
my  priority  of  claim  being  eftablHhed  and 
iupported  by  the  Univerfity  of  Edinburgh. 

It  now  remains  for  me  to  expatiate  a little 
on  both  thefe  works,  (fcil.  Mr.  Corfe’s  and 
Mr.  Home’s)  and  to  explain  the  firudtnre  and 
formation  of  the  elephants  grinders,  which 
, (notwithftanding 
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{iiotwithUanding  the  advaiitages  Mi%  Corie 
and  Mr.  Home  have  had  in  the  pofiellion  of 
my  thelis  and  obfervations)  neither  of  them 
as  yet  perfedly  underftand ; and  although  I 
have  had  an  oppoitunity  of  feeing  ali  Mr. 
Corfe’s  and  Mr.  Hunter’s  valuable  prepara- 
tions  I do  not  find  it  necelTary  to  deviate  in 
the  flightefl  degree  from  the  manner  in  which 
I originally  explained  their  ftrudlure  and  for- 
ination  to  Mr.  Corfe. 

As  many  very  valuable  and  interelling  ob- 
fervations have  been  made  by  feveral  authors 
on  the  different  fpecies  of  elephants,  their 
mode  of  dentition,  as  well  as  the  ftrudture  and 
formation  of  their  grinders,  inoft  of  which 
were  publifhed  in  the  Philofophical  Tranfadli- 
nns  about  the  beginning  of  the  lalf  century, 
l Ihali  occafionally  refer  to  them. 

» 

I mentioned  to  Mr.  Corfe  in  Edinbiirgh, 
that  the  pulp  of  an  elephants  grinder  was  di- 
vided  into  a niiinber  of  conical  proceffes,  and 
that  duplicatures  of  the  invefling  meinbrane 
paffed  down  bctween  thefc  procelTes  to  form 

the 
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the  cortex  ftriatus — that  offification  com- 
menced  on  the  higheft  point  or  points  of  thefe 
procefles,  and  formed  conical  bony  fhells  on 
them,  which  extended  downwards  for  many 
inches  previous  tothe  jimdtion  of  their  fides — 
that  as  foon  as  the  bony  fhells  were  percepti- 
ble  the  internal  lamella  of  the  invefting  mem- 
brane  began  to  depofit  the  foft  earthy  matter 
of  the  cortex  ftriatus  on  their  external  and 
upper  furface,  and  that  as  foon  as  it  was  cryftal- 
lized  on  the  upper  part  of  the  fhells,  the  in- 
vefting membrane  aftlimed  a different  mode 
of  adtion  and  began  to  depofit  a crufta  petrofa 
on  their  points  and  fides,  in  order  to  fili  iip 
the  interftices  or  fpaces  between  the  fhells 
■where  the  membrane  pafled  down  to  form  the 
cortex  ftriatus,  in  a fimilar  manner  to  thofe  of 
the  horfe — that  previous  to  the  appearance 
of  the  tooth  through  the  gum,  one  continued 
line  of  the  cortex  ftriatus  could  be  traced  as 
far  as  the  offification  and  jundion  of  the  fides 
of  the  fliells  were  complete,  but  that  in  pro- 
portion  as  the  tooth  came  into  ufe  and  was 
■worn  down  by  grinding,  the  connexion  of  the 
cortex  ftriatus,  as  well  as  that  of  the  crufta 
petrofa,  were  cut  off,  that  then  the  crufta  pe^ 

trofa 
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trofa  and  bony  pavt  appeared  alternately  be- 
tween  the  ridges  or  plates  of  tbe  cortex  ftriatus 
on  its  grinding  furface — that  as  offification 
advanced  the  pulp  extended  and  fent  ofF  pro- 
cedes to  form  roots,  that  the  tooth  rofe  and 
continued  to  rife  by  the  formation  and  addi- 
tion  of  new  bony  matter  to  the  roots,  in  pro- 
portion  to  the  detrition  of  the  grinding  fur- 
face, until  the  entire  tooth  was  worn  away — 
that  the  crufta  petrofa  was  depofited  on  the 
external  furface  of  the  tooth  as  long  as  any 
portion  of  it  remained  within  the  jaw — that 
the  jundion  of  the  fides  of  the  fhells  and 
plates  of  the  cortex  ftriatus  was  in  everv  ref- 
ped  fimilar  to  what  I had  obferved  in  the 
teeth  of  other  graminivorous  animals. 

I then  fhowed  and  explained  to  Mr.  Corfe 
my  fedion  and  drawing  of  the  elephants 
grinder  as  reprefented  in  Tab.  VIII.  the  tooth 
being  perfedly  formed  and  a confiderable 
portion  ofit  worn  away  by  grinding.  The 
crufta  petrofa  is  reprefented  externally,  which 
the  figures  i,  2,  3,  4,  &c.  denote.  One  con- 
tinued winding  line  of  the  cortex  ftriatus  can 

be 
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be  traced  commencing  at  untll  it  is  cut  ofF 
by  grinding  as  at  c.  The  bony  part  on  which 
the  fibres  of  the  cortex  ftriatus  are  arranged 
appears  wavy  as  at  a,  and  the  jundtion  of  the 
bony  fhells  and  cortex  ftriatus  is  fhown  at 
d,  d,  d,  The  plates  of  the  cortex  ftriatus  at 
12,  had  been  originally  nearly  as  long  as 
thofe  at  the  oppofite  fide,  and  the  vefleis 
entered  the  hole  at  b.  to  nourifti  the  remains 
of  the  pulp  contained  in  the  cavity  of  the 
tooth ; the  roots  are  fufhciently  diftindt.  I 
fhall  now  requeft  the  candid  reader  to  com- 
pare* this  piate  with  that  of  Tab.  12.  of  Mr. 
Corfe’s  Work,  and  alfo  with  Tab.  xiii.  xv.  and 
xvii.  of  Mr.  Homes.  Alfo  to  compare  Fig. 
5.  Piate  5.  of  my  thefis,  with  that  of  Mr. 
Corfe’s,  Tab.  viii.  Fig.  i.  and  2.  from  which 
ftgure  the  idea  of  both  thefe  were  taken,  to 
fhow  the  jun<ftion  of  the  bony  fhells,  and 
how  the  pulp  becomes  feparated  from  the  iur, 
vefting  membrane. 


I mentioned  in  my  thefis,  (page  81),  that 
the  crufta  petrofa  was  much  harder  and  more 
brittle  than  the  proper  bony  part  of  a tooth, 

but 
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but  iefs  liard  and  brittie  than  the  cortex  ftriatus, 
and  that  of  courfe  it  did  not  wear  down  fo 
fall  as  the  bony  part.  In  this  probably  I have 
been  too  nice,  for  in  one  cafe  the  crufta  pc- 
trofa  wears  fafi;er  than  the  bone,  in  another 
the  bone  wears  fafler  than  it,  and  although  in 
.the  cow,  {heep,  &c.  it  is  more  brittie  than  the 
bony  part,  in  olher  animals  it  may  not  be, 
nor  is  it  fo  hard  on  the  tuiks  of  the  fpermaceti 
whale,  fea  cow,  nor  even  on  the  grinders  of 
the  elephant. 

In  one  of  the  interviews  I had  with  Mr. 
Corfcin  London,  and  at  wluch  Dod;or  Williani 
Annllrong  was  prelent,  he  laid  the  reafon  why 
he  did  not  mention  the  fnbftance  I called  the 
crufta  petrofa  in  his  work  was,  that  in  aboiit  a 
month  after  he  had  leen  me  in  Edinbureb. 

o y 

he  had  feveral  converfations  with  Mr.  Kome 
in  London  on  this  fubjecc,  and  that  on  fhow- 
ing  Mr.  Home  my  tlicfis  and  his  valuable 
preparations  (the  phyfiology  of  which  Mr. 
Home  at  that  time  was  not  well  acquainted 
with)  Mr.  Home  faid  the  fnbftance  I called 
the  crufla  petrofa  was  not  materially  different 

from 
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from  common  bone,  and  tliat  it  would  be 
found  fofter  than  the  centcrs  of  the  ftrata  com- 
pofing  the  grinder  ; and  becaufe,  on  polifhing 
a fed;ion  of  one  of  the  elephants  grinders,  this 
fubftance  was  found  fofter  than  the  bone,  Mr. 
Corfe  faid  he  gave  up  the  idea  of  a third  fub- 
ftance entering  their  compofition.  This  is  a 
fiimfy  excufe  indeed,  for  as  I mentioned  in 
my  thefis  the  crufta  petrofa  differs  in  colour 
as  well  as  texture  and  formation  from  the 
other  two  component  parts  of  the  tooth,  fcil. 
the  cortex  ftriatus  and  bone.  Mr.  Corfe 
however  in  his  work  has  altered  the  appella- 
tions  I made  ufe  of  and  flyly  marks  the  three 
different  component  parts  of  the  tooth  ; for  in- 
ftance,  in  explanation  of  Piate  xii.  he  calls  the 
crufta  petrofa  the  hony  criiji^  and  the  proper 
bony  part  of  the  tooth  he  calls  the  hony  matter. 
Explanation  of  Piate  xii.  F.  F.  F.  G:  G. 

K K 


After  this  fimple  ftatement  of  fads  Mr. 
Home  has  the  modefty  to  aflert,  ‘‘  From  thefe 
“ two  fources  (viz.  Mr.  Corfe’s  obfervations 
“ and  preparations,  and  alfo  preparations  of 
“ the  elephants  teeth  preferved  in  fpirit  in 

Mr. 
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“ Mr.  Hunter’s  colled;ion)  I was  enabled  to 
“ prociire  every  Information  that  was  requir- 
“ ed,  to  explain  the  ftrudiure  of  the  elephants 
“ teeth  and  to  point  out  the  general  principle 
“ iipon  which  a!l  teeth  ar€  formed  that  have 
“ the  enamel  intennixed  wlth  the  fubftance 
“ of  the  tooth  ; a fubje£t^  as  far  as  I am  ac- 
“ quainted^  nvt  hiibcrto  mvefigated^'  Mr. 
Home  adds,  “ I was  defirous  that  the  fads 
“ which  I bad  difcovcred  refpedting  the 
“ frudlure  of  the  elephant’s  teeth,  fhould  be 
“ introduced  into  his  paper,  to  render  the 
“ account  more  complete  : this  offer,  Mr. 
“ Corfe  however  declined,  not  choofing  to 
“ bring  forward  any  thing  that  was  not  whol- 
“ ly  his  own  * ” Did  Mr.  Home  fuppofe 
that  my  difcoverics  and  obfervations  on  the 
teeth  of  man  and  various  animals  (becaufe 
they  were  piiblidied  in  a tbefts)  would  be 
thrown  afide  and  not  noticed  ? Did  Mr.  Corfe 
and  Mr.  Home  fuppofe  I would  not,  or  could 
not  vindicate  my  own  priority  of  claim  and 

* Mr.  IIome’s  obfervations,  &c.  Philofophical 
Tianfacftions  for  1799,  ^ and  a. 
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makc  this  tranfadiion  public  ? I do  it  in  ftip- 
poit  of  feicnce,  rnorc  than  for  my  own  cele- 
brlty ; I do  it  to  piit  a flop  if  pofTible  to  fucli 
plagiar  ifms,  and  give  a zeft  to  thofe  who  are 
engaged  in  the  ftudies  of  Nature* 

To  entcr  into  a full  refutatlon  of  many  of 
the  principies  laid  down  by  Mr.  Ccrfe  and 
Mr.  Home  would  be.  foreign  to  my  prdent 
purpofe,  I cannct  hcwever  pafs  over  forne  of 
their  remarks  and  erroneous  ideas.  Mr.  Corfe 
fays,  (page  9)  “ A grinder  is  compofed  of  fe- 
“ veral  dilHnd;  laminse  or  teeth,  each  covered 
‘‘  by  its  proper  enamel ; and  that  thefe  teeth 
are  merely  joined  to  each  other  by  an  inter- 
mediate  fubftance  adting  like  a cernent.” 
This  was  the  opinion  of  the  celebrated  Ray 
It  was  alfo  the  opinion  of  Dedor  Patrick  Blair, 
who  has  difplayed  great  anatomical  knowledge, 
perfeverance  and  aceuracy,  in  his  difledion  of 
an  elephant  that  died  at  Dundee  in  Scotland, 


* Plurimi  dentes  In  os  folidum  et  durum  itu  infixi 
“ funt,  ut  cum  eo  et  inter  fe  unum  et  continuum  cor- 
“ pus  efficiant.”  Synopfis  Animal.  Quadruped. 
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An.  1706.  He  very  nearly  difcovered  tlie 
ftindure  and  formation  of  their  teeth,  but  calls 
the  bony  fhells  the  rudiments  of  the  teeth  *. 
“ Several  of  whicli  rudiments  he  obferved 
“ lying  ftratum  fiiper  flratum  or  placed  per- 
“ pendicularly  acrofs  the  jaw,  they  were  two 
“ or  three  times  interfedled  by  membranes 
“ whereby  they  could  be  disjoined,  but  after 
“ he  had  taken  out  feveral  of  thefe  rudiments, 
“ he  obferved  no  more  fuch  feparation. 
“ Where  the  ligaments  ceafe  they  become  ex- 
“ tremely  folid  and  ponderous,  and  at  their 
“ upper  extremity  half  round  and  fometimes 
“ formed  into  digitations,  from  which  there 

run  feveral  ridges  and  fulci  f.  ’Tis  obferva- 
“ ble,  that  at  their  upper  extremity  there  is  a 
“ lamina^  which  being  convex  toward  the 
“ jaw,  and  concave  toward  thefe  rudiments  of 
“ teeth,  does  as  it  were  knit  their  folid  extre- 

* Philofophical  Tranfatflions  abrldged  by  Henry  Jones, 
Vol.  V.  Parti.  Page  120. 

f Tab.  ix.  Fig.  2.  a b.  of  my  Eflay,  this  drawing  of 
one  of  the  rudiinems  or  rather  fliells  was  copled  accu- 
rately  from  Piate  vi.  Fig.  90.  of  Dodor  BIair’s,  it  is  not 
howjver  near  the  natural  fize. 
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mlties  together,  before  thcy  appear  without 
“ thc  jaw.  It  was  likewife  the  opinion  of 
Dodlor  T.  Molyneux'\  Tentzelius  f,  and 
others. 

If  an  elephant’s  grinder  was  compofcd  of 
feveral  diftin£t  teeth  and  if  each  of  them 
were  covered  by  its  proper  enamd,  there 
fliould  have  been  different  pulps  and  mem- 
branes  to  form  each  tooth  ; but  it  is  not  fo,  there 
is  (as  I told  Mr.  Corfe)  but  one  pulp  which  is 
divided  into  a number  of  conical  proceffes,  and 
in  proportion  as  the  anterior  procelfes  are  offifi- 
ed,  the  pulp  fends  backwards  a certain  num- 
ber of  additional  proceffes,  to  enlarge  the  tooth, 
fuch  as  are  noticed  in  my  thefis,  page  78.  If 
likewife  a grinder  (or  cafe  of  teeth)  as  Mr. 
Corfe  calls  it,  was  formed  of  a number  of  teeth 
merely  cemented  together  by  an  intermediate 
fubftance,  there  could  not  be  thafbeautiful 
winding  and  continued  line  of  the  cortex 
ftriatus  over  the  bony  part  which  I difcovered, 
and  which  is  reprefented  in  Piate  ix.  Fig.  i.  as 

• Philofophical  Tranfa£lions.  abridged,  Vol.  IV.  Part 
II.  Page  238. 
f Ibid.  Vol.  II.  Page  4^10, 
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farasthe  jundion  of  the  fides  of  the  fhells  is 
complete,  and  which  connedled  line  as  well  as 
the  arrangement  of  the,fibres  of  the  cortex 
ftriatus  Mr.  Corfe  and  Mr.  Home  have  repre- 
fented  after  my  plan,  although  the  fibres  of 
the  cortex  ftriatus,  owing  to  the  peculiar  ar- 
rangement of  them,  are  not  fo  diftindt  in  a 
fedion  or  fradiure  of  an  elephant’s  tooth,  as  in 
thofe  of  the  cow,  &c. 

' • V 

.V 

I have  fhown  tliat  Dr,  Blair  in  a certain 
degree  not-iced  the  fubftance  I have  called  the 
crufta  petrofa  in  the  elephants  grinders,  but  in 
addition  to  his  ingenious  remarks  I will  add 
thofe  of  the  Rev.  Mr.  Morton,  which  are  in- 
trodiiced  in  Sir  Hans  Sloane’s  Elfay  on  the 
teeth  and  bones  of  elephants  Mr.  Mortoij 
fays,  “ The  grinder  whole,  or  however  ali 
“ the  pieces  of  it  I could  iind  (for  it  vras  broken 
“ into  three  or  four  in  taking  it  up)  being  piit 
“ together  as  they  grew,  exhibit  thirteen  or 

* Phllofopliical  TranfacVions  abridged,  Vol,  VI.  Part 
III.  Page  30. 
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“ fourteen  parallel  lamcllse  ; cach  of  which 
“ extends  the  whole  length  and  almoft  the 
whole  thicknefs  of  the  tooth  ; and  of  thefe 
“ for  the  main  it  is  compofed.  But  in  a live 
“ or  perfed;  tooth  thefe  lamellae  do  not  appear 
“ fo  plainly,  being  in  part  crufted  over  with  a 
“ white  offeous  crull  or  integument,  which  in 
“ this  foffil  tooth  is  almoft  wftolly  perilhed 
“ and  gone,  infomuch  that  the  lamellae  are 
^ “ more  expofed  to  view.  From  the  root  to 
‘‘  the  top  in  the  Ipngeft  part,  which  is  near  the 
‘‘  middle  of  it,  it  is  juft  feven  inches  long. 

V ■ j- 

None  of  the  lamellae  are  contiguous' ; there 
“ interpofes  bctwixt  them  a thinner  piate  of  a 
“ white  colour  and  a laxer  texture.  Three 
or  foiir  of  the  outmoft  at  one  end  of  the  pile 
“ appear  undulated  at  the  top  of  the  tooth,  are 
V near  as  broad  at  top  as  at  the  root,  and 
“ have  a blunt  ending.  The  reft  of  them  are 
“ by  degrees  contradled  to  a point,  are  gradu- 
‘‘  ally  fliorter  and  fhorter  to  the  other  extre- 
“ mity  of  the  pile,  and  alfo  bend  a little  over 
‘‘  one  another.  And  each  of  them,  as  it  ap- 

*•  » >«fc  * 

“ proaches  the  top  divides,  as  it  were,  into 
“ feveral  fmaller  teeth.”  This  defcription  of 

Mr. 
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Mr.  Morton’s  is  ver^^  accurate  and  conclfe  ; if 
he  had  made  a fedtion  fimilar  to  mine,  he 
would  have  noticed  the  three  component  parts 
of  which  an  elephant’s  tooth  confifts  ; the  fub- 
ftance  I have  called  crufta  petrofa  he  calls  the 
cjfeous  crujly  but  did  not  underftand  the  man- 
ner  of  its  formation  ; in  this  refpe<St  Dr.  Blair 
was  better  acquainted  with  the  fubjedl. 

% 

I have  mentibned  in  my  thefis,  page  8r, 
that  the  invefting  membrane,  after  it  had  depo- 
fited  and  perfedled  the  cortex  ftriatus  on  the 
teeth  of  graminivorous  and  ruminant  animals, 
aflumed  a different  mode  of  adtion,  and  depo- 
iited  the  crufta  petrofa — that  the  upper  grin- 
•ders  in,  general  of  the  horfe  remaincd  fuffici- 
ently  long  under  the  gum  to  allow  the  internal 
cavities  to  be  filied  with  the  crufta  petrofa, 
otherwife  they  would  be  filied  with  broken 
particles  of  the  teeth  and  food,  as  they  are  in 
the  cow,  fheep,  deer,  &c.  the  nourifhment 
being  cut  off  from  the  internal  duplicatures  of 
the  membrane  by  the  appearance  of  the  tooth. 
But  as  an  elephanfs  grinder  is  differently  con- 
Ttruded,  the  procefles  of  its  pulp  and  fhells 
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being  placed  almoft  perpenclicularly  acrofs  the 
jaw,  and  the  interftices  between  them  extend 
from  one  fide  of  the  focket  to  the  other,  the  in- 
tenial  duplicatures  of  the  invefting  membrane 
continue  to  be  nouriihed  from  the  fides,  even 
after  the  upper  part  of  the  tooth  has  been  per- 
fe£ted,  and  that  part  of  its  membrane  wafted 
by  the  appearance  of  the  tooth  through  the 
gum.  This  beautiful  contrivance  was  neceffa- 
ry,  otherwife  as  the  proceffes  of  the  pulp  elon- 
gate and  the  bony  fhells  extend  downwards 
on  them  many  inches  previous  to  the  juncti- 
on  of  thelr  edges,  the  upper  part  of  the  cavity 
or  interftice  between  them  would  be  filled  by 
the  crufta  petrofa,  whilft  the  lower  part  of  it 
would  be  empty,  which  fprnetimes,  tho’  feldom, 
happens  in  the  upper  grinders  of  the  horfe. 
The  tooth  would  not  be  fo  flrong  or  lafting 
as  it  is,  nor  would  the  earthy  matter  of  the 
cortex  ftriatus  be  perfe<Sly  cryflallized  down 
to  the  jundtion  of  the  fhells,  but  remain  in  a 
foft  ftate. 

As  the  lower  and  alternate  edges  of  the, 
fhells  muft  be  joined,  previous  to  the  depofi-r 
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lion  and  cryftallization  of  the  cortex  ftriatus 
on  that  part  of  the  tooth,  a fpace  is  feen  in 
Tab.  ix.  Fig^  i.  a little  above  d,  which  was 
not  at  this  period  filled  by  the  crufta  petrofa. 
In  this  growing  tooth  ^with  which  Mr.  Ccrfe 
was  liberal  enough  to  prefent  me)  feveral  of  the 
pofterior  fhells  were  as  yet  quite  feparate,  fec- 
tions  of  two  only  of  them  are  reprefented, 
which  wiil  give  an  adequate  idea  of  the  others, 
excepting  that  they  are  pfogreffively  fmaller  5 
the  number  of  thefe  fliells  varies  according  to 
the  kind  of  tooth  or  age  of  the  animal,  being 
from  four  to  twenty-three  In  folfil  teeth 
I have  however  counted  thirty-four  of  them. 
In  proportion  as  olTification  advances  and  the 
cortex  ftriatus  is  perfetffed,  the  crufta  petrofa  is 
depofited,  filis  up  the  interftices  between  the 
ftiells,  and  unites  them  in  a certain  degree  at 
the  upper  part  a long  time  previous  to  the 
jundion  of  the  edges  of  the  fhells  at  bottom,. 
this  muft  neceflarily  happen  on  account  of 
the-  gradual  progrefs  of  the  formation  of  the 
tooth,  and  which  can  be  eafily  underftood  by 

* See  Mr.  Corfe’s  Obfervations,  page  ii. 
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vie\ylfig  Plafe  ix.  Fig.  i.  If  tlie  iKells,  as  Mr. 

Corf^  fays,  were  different  teeth  and  merely  ce- 

mented  tpgether  by  the  crufta  petrofa,  it  woiild 

pafs  down  quite  through  the  entire  fubftance 

ofthe  tPoth  ; biit  it  does  not,  it  terminates  at 

the  jnndlion  of  the  bony  fliells  and  plates  of 

the  cortex  ftriatus.  The  crufla  petrofa  ferves 

a purpofe  ftmilar  tO  that  noticed  in  Chaptef 

VIIL  \vith  refp6dt  to  the  teeth  of  the  horfp, 

&c.  it  extends  confiderably  beyond  the  fhells 

and  renders  the  interflices  betv^een  them 

fmooth,  as  Mr.  Morton  well  obferves.  In 

proportion  as  the  alternate  edges  of  the  fhells 

unite,  they  complete  the  body  of  the  tooth 

frorti  which  the  roots  commence  : the  tooth 

reprefented  in  Tab.  ix.  was  not  fufficiently 

adtaticed  to  have  roots  fornied,  but  in  Tab.' 

viii.  they  are  reprefented  perfe6lly  formed, 

which  gives  a fufhciehtly  accurate  idea  of 

them.  , 

\ 

In  proportion  as  the  riidiment  of  the  firlf 
grinder  is  tolerahly  advanccd,  its  membrane 
fends  backward^  a procefs  to  form  a fecond, 
(and  from  the  fecond  to  the  thirdy  and  fo  on,) ' 

both 
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\ 

both  of  which  are  at  firft  contained  in  tlie 
fame  focket,  but  as  ofTifiCation  advances  thev 

' j 

become  feparate  : a hole  of  communication 
however  is'  preferved,  through  which  the 
cOnne£ling  membrane  palles.  This  connexion 
Mr.  Corfe  fpeaks  of  (page  14,)  and  borrowed 
the  idea  from  niy  obfervations,  but  did  not 
mention  it  as  my  difcovery,  becaufe  Mr. 
Home  told  hini  “ he  did  not  think  it  worthy 
of  notice.” 


Dr.  Moulins,  Dr.  Blair,  Dr.  T.  Molyneux 

and  many  others  were  very  much  at  a lofs  to 

detcrmine  the  nUmber  of  grinders  an  elephant 

in  general  ought  to  have,  on  account  of  the 

irregular  fituation  of  the  teeth  in  different  ele- 

phants,  and  alfo  the  ufe  of  thofe  they  obferved 

in  an  incipient  ftate  ; Dr.  Moulins  fays  in  his 

anatomical  account  of  the  elephant  acciden- 

tally  burned  in  Dublin  in  the  year  1681, 

(London  1682)  page  40.  “ There  were  be- 

“ fides  the  tufks  oniy  four  teeth  in  each  jaw, 

“ two  in  every  fide,  he  had  no  incifores. 

“ The  length  of  each  of  the  inner  teeth*  of 

« the  lower  jaw  was  about  4jx  inches  and  a 

1 


half 
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“ half,  but  the  outward  of  the  fame  jaw  was 
cnly  one  inch  and  three  quarters  long, 

“ The  lengtli  of  the  hinder  tooth  in  the  right 
“ upper  jaw  was  four  inches,  but  that  of  the 
oppofite  was  but  three,  the  two  outward 
“ teeth  of  the  upper  jaw  were  fomewhat  long-. 
“ cr  than  thofe  of  the  under,  the  greatell 
breadth  of  the  teeth  was  two  inehes  and  three 
“ quarters,  the  helght  of  the  teeth  above  the 
“ jaw  was  about  one  inch  and  three  quarters.’^ 
Dr.  T.  Molyneux  ingenioufly  obferves  *,  “ It 
appears  that  the  number  of  molares  in  tlie 
elephant  is  not  cerfain  ; and  although  by 
“ the  obfervations  of  Mr.  Du  Verney,  Dr,- 
Moulins,  and  Dr.  Blair,  who  difie£led  three 
different  elephants,  it  appears  that  each  of 
them  had  eight  molares,  yet  in  the  divifion 
“ of  them  nature  obferves  no  rule ; for  Dr,. 
“ Moulins  found  that  in  the  upper  jaw  the. 
“ inner  tooth  on  one  fide  was  bigger  than  its 
“ fellow,  and  Mr.  Du  Verney  and  Dr.  Blair 
had  on  both  fides  the  much  greater  tooth. 

' * Philofophieal  Tranfa^Uons  abridged,  Vol.  IV.  Part 

II.  page  244. 
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outwards:  whereas  the  Weftminfter  fkull, 

“ on  the  contrary,  has  oniy  a fmall  one  oiit- 
wards,  and  the  miich  greater  grinder  within. 

“ In  this  there  v/ere  only  lix  teeth,  viz. 

“ one  in  each  lower  jaw,  and  two  in  each  of 
the  upper ; the  npper  fmall  teeth  are  much 
“ worn  by  grinding,  and  both  together  are 
“ aboiit  an  inch  longer  than  thofe  of  the  un- 
“ der  jaw ; the  tipper  teeth  have  a convexity 
“ which  anfwers  to  the  concavity  of  the  un- 
“ der  teeth,  a circumflance  not  obferved  bv 
‘‘  any  one  elfe.”  It  is  fingular  that  Dr.  Moly-^ 
neux  did  net  benefit  by  the  remarks  of  Dn 
Blair  On  this  fubjecl,  moft  of  which  are  ver)^ 
interefting.  Dr.  Blair  fays,  (page  1 16,  1 1 y and 
“ / 1 2 1 ,)  In  the  upper  jaw  there  are  two  teeth 
“ at  each  fide,  the  back  one  of  which-  does  not 
“ grind,  but  ferves,  as  it  were  a wedge,  to  keep 
“ the  anterior  firm  in  its  place.  Dn  Moulina 
“ takes  no  notice  whether  the  hinder  teeth  of 
‘‘  the  upper  jaw  grind  or  not ; but  here  as  l 
“ have  faid,  not  only  both  the  hinder  teeth  are 
“ free  from  grinding,  but  alfo  part  of  the.  fore 
“ teeth  (tooth  he  means)  of  the  left  fide.  The 
“ fituation  of  thefe  teeth,  for  what  I know,  i'^ 

“ pecullar 
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pecilllar  to  this  animal,  The  teeth  bf  thb 
“ lower  jaw  exceed  thofe  of  the  upper  about 
“ two  inches  in  length,  by  whicli  it  appears 
“ that  the  motion  of  the  lower  jaw  muft  be 
“ very  great  in  miiftication,  and  that  the  ele- 
“ phant  fior  the  moft  part  mbveth  the  jaw 

from  behind  to  bcfore  ; and  fcarcely  frbnl 
“ one  fide  to  the  othef,  as  in  animals  that  ru- 
“ minate  or  chew  the  cudf  ’ This  laft  obfer- 
vation  of  Dr,  Blair’s  is  perfebtly  juft  with 
refpebl  to  the  motion  of  the  under  jaw  in 
grinding,  the  fockets  and  condyles  5f  theif 
jaws  are  beautifully  conftrucfled  for  this  pur- 
pofe,  and  although  the  upper  teeth  of  the  ele- 
phartt  defcribed  by  Dr.  Molyneux  were  longer 
than  thofe  of  the  under,  it  very  feldOm  hap- 
pens  fo,  if  my  recollebtion  does  not  fail  me. 
The  motion  ofthe  under  jaw  of  the  beaver  is 
fimilar  to  that  of  the  elephant,  and  although 
the  rabbitjharej  &c.  move  their  jaws  likewife 
from  behind  to  before,  they  poifefs  in  addition 
a confiderable  latefal  motion.  Dr.  Blair  adds, 
(page  12 1)  “ Before  we  quit  the  lower  jaw, 
“ I hope  it  will  not  be  impertinent  to  enquire, 
“ whether  or  no  thefe  rudimenta  dentium  may 

be 
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“ be  fuppofed  in  procefs  of  time  to  defcend  and 
“ expel  thofe  teeth  already  formed,  and  fucceed 
“ in  their  place.”  The  ingenious  Dr.  Blair, 
having  had  biit  one  elephant  to  examine,  could 
not  follow  up  this  idea,  he  reafons  ratlier  againft 
the  poffibility  of  its  taking  place,  and  adds 
many  arguments  pro  and  con  too  numerous  to 
infert.  Mr.  Corfe,  however,  daims  the  entire 
merit  of  this  difcovery  ; I think  he  ought 
to  have  noticed  Dr.  Blair’s  obfervations  and 
' fhoiild  not  fay,  “ The  ingenious  Dr.  Blair, 

“ far  from  fufpeding  a regular  fucceffion  of 
“ the  grinders,  attempts  to  prove  fuch  fuccelli- 
^ on  to  be  impoflible.  He  is  equally  erro- 
“ neous  in  many  other  refpcdls,  (page  lo).” 
Mr.  Corfe  however  has  (by  the  very  great  ad- 
vantages  he  poffeffed,  and  the  great  induftry  ' 
exemplified  in  colledling  fo  many  heads  of 
elephants  of  different  ages,)  thrown  great  light 
on  this  idea  of  Dr.  BIair’s,  and  cleared  up  the 
difficulties  the  older  writers  laboured  underj 
refpeding  the  nitmber  and  fituation  of  the 
teeth  in  different  elephants,  and  obferves, 
fP^ge  13,)  “ An  elephant  may  at  one  period 
“ have  only  a fmgle  grinder  in  each  fide  of 

“ either 


( 2o8  ) 

‘ either  jaw,  (Mr.  Corfe  I luppofe  mearis  iil 
t‘  ufe)  at  another  period,  there  may  be  one  and 
“ part  of  a fucceeding  grinder  ; even  a ftill 
“ greater  variety  in  the  appearance  of  the 
“ grinders  will  take  place  according  as  the  an- 
terior  orle  is  more  or  lefs  worn  away  and  the 
“ wafte  fupplied  by  its  fucceflbr/’  Thefe  fadts 
are  beautifully  exemplified  in  plates  annexed 
to  Mr.  Corfe’s  work. 

Mr*  Tenon  has  pnblifhed  an  account  of  his 
obfervations  on  the  ftrudture  and  formation  of 
the  teeth  of  graminivorous  animals,  particularly 
the  horfe,  in  the  Memoires  De  L’Inftitut  Nati- 
onal des  Sciences  et  Arts,  Paris,  Thermidor 
an.  VL  anfwering  to  the  year  1798  of  our 
flile,  forne  fhort  time  previous  to  my  thefis 
being  printed.  He  notices  the  fubftance  I 
have  called  the  crufta  petrofa  and  calls  it  the 
cortical  offeuoc  or  fimply  cortical"^^  the  other 
two  component  parts  he  calls  bone  and  ena- 
mel.  He  hasi  taken  confiderable  pains  to  af- 

'*’Tom.  premler.  ISciences  Mathcmatiques  et  Phy- 
fique«,  page  568. 
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certam  anid  point  out  the  age  of  a horfe  by  tlie' 
wearing  down  of  his  front  teeth,  the  ftrudture 
of  which  he  feems  better  acquainted  with  than. 
that  of  the  grlnders,,  he  gives  drawings  and 
feftions  of  the  firft  but  no  fedfions  of  the  lat- 
ter,  and  does  not  obferve  the  difference  between 
the  upper  and  lower  grinders  ; his  work  how- 

ever  contains  many  ingeniolis  obfen^^ations, 

« 

and  although  he  did  not  enter  with  fufficient 
minutenefs  into  either  the  ftriidfure  or  manner 
of  formation  of  their  teeth,  yet  his  work  merits 
particular  attention,  With  refpedl  to  the 
manner  and  formation  of  the  crufta  petrofa, 
he  fuppofes  the  invefting  membrane  becomes 
ofTified,  he  was  aware  however  that  the  enamel 
was  firft  formed,  and  fays,  (page  6 1 1 ) “ Que 
la  formation  de  1’email  precede  Toftificatioa 
“ de  la  membrane  qui  produit  le  cortica!.” 
I have  alTerted  that  the  crufta  petrofa  is  merely 
a depofition  by  the  membrane ; if  the  inveft- 
ing  membrane  was  oflified,  the  body  of  the 
tooth  would  not  have  an  external  periofteum  ; 
the  ufe  of  the  crufta  petrofa  and  membrane  I 
have  frequenti y noticed.  Mr.  Tenon  likewife 
obferves,  that  the  crufta  petrofa  is  fofter  -than 

tll8 


( 21°  ) 

the  bony  part,  and  mentions  it  is  to  be  noticed 
on  the  grinders  of  the  elephant,  &c. 

This  eflay  of  IVft-.  Tenon’s  was  in  the  llbrary 
of  a friend  of  mine  in  London  forne  months 
previous  to  my  vifiting  that  place  in  September 
1 799,  whether  Mr.  Home  faw  it  or  not  I can- 
not  pretend  to  fay,  he  has  however  hit  on  the 
idea  of  Mr.  Tenon  with  refpe^t  to  the  forma- 
tion  of  the  crufta  petrofa,  for  he  fays,  (page  7) 
“ The  intermediate  fubftance  which  may  be 
“ cajled  bone,  was  formed  upon  a fpecies  of 
“ ligament  fituated  jmmediately  underneath 
“ the  gum.”  This  fubftance  (the  crufta 
petrofa)  differs  materially  from  bone,  for  it 
is  neither  librous  nor  lamellated,  nor  are 
thin  fecftions  of  it  near  as  tranfparent  as 
thofe  of  bone,  and  although  Mr.  Home 
fays,  (page  5)  “ It  proves  to  be  fimilar, 
“ in  its  texture  and  formation  to  common 
“ bone,”  yet  in  another  part  of  his  work  he 
contradidfs  himfelf,  for  he  well  obferves,  (page 
21)  “In  the  bony  part  (fcil.  the  crufta  petrofa) 
“ there  are  no  diftind;  fibres  nor  laminas.” 
The  name  I have  annexed  to  this  fubftance,  in 
order  to  diftinguifh  it  from  theother  component 

parts 


( 2II  ) 

parts,  I do  not  think  neceflary  to  alter,  If  I 
did  I would  adopt  that  of  the  ojfeoiis  crujl 
glven  it  by  the  Ingenious  Mr.  Morton.  Mr, 
Home  endeavours  to  apologize  for  Mr.  Hun- 
ter’s  not  difcovering  the  ftrudture  and  forma- 
tion  of  the  teeth  of  graminivorous  animals  by 
faying,  (page  7 and  8)  “ To  fliowthe  figured 
“ appearance  on  the  grinding  furface  of  horfes 
“ teeth,  Mr.  Hunter  rendered  them  black  by 
“ means  of  fire,  whlch  did  not  alfedt  the  ena- 
“ mei,  fo  that  the  white  lines  of  the  enamel  were 
“ beautifully  diftintt  on  the  black  groimd  : 
“ biit  the  bony  part  and  the  fubftance  of  the 
tooth  were  equally  coloured,  and  had  an  imi- 
form  appearance.  The  examination  of  thefe 
preparations  led  him  to  believe,  that  the 
horfe’s  tooth  confifted  of  only  two  fubftan- 
ces,  the  tooth  itfelf  and  the  enamel.”  Mr. 
Home’s  thepry  with  refped  to  the  formation 
of  the  cortex  fliiatus  is  rather  curious,  he  fays> 
(page  4)  “ This  pulp  is  inclofed  by  a capfule, 
“ the  cavity  of  vvhich,  while  the  tooth  is  grow- 
- “ ing,  is  filled  with  a vifcid  fliiid,  fiinilar  to 
“ the  fynovia  of  joints  ; and  this  fluid,  by  the 
t‘  abforption  of  the  thinner  parts,  becomes  in- 

“ fpiflated 
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“ fpiflated  to  a proper  flate  for  ci*yflallizationi 
“ fo  as  to  form.  the  enamel,  whicli  adheres  to 
“ the  furface  of  the  tooth.”  I fhall  jufl  afk 
Mr»  Home,  what  depofits  the  mucilaginous 
fluid  ? to  anfwer  for  him,  the  invefling  mem- 
brane.  My  ideas  and  the  fadls  I have  difco- 
vered  on  this  fubje£t  are  fo  frequently  noticed 
in  this  effay,  that  they  need  no  recapitulation, 
If  Mr.Home’s  ideas  were  juft,  how  does  it  hap- 
pen  that  in  the  incifores  of  forne  animals  fuch 
as  the  beaver,  &c.  only  one  fide  of  the  tooth 
is  covered  with  the  cortex  flriatus,  although 
the  body  of  the  tooth  was  furrounded  by  the 
invefling  membrane  ? 

. With  refpedl  to  the  different  fpecies  of  ele- 

phants,  Mr.  Corfe  and  Mr.  Home  might  have 

referred  to  the  ingenious  obfervatlons  intre- 

duced  in  Dr.  Blair’s  'work  (page  i lo)  by  Ta- 

vernier  on  the  difference  between  the  elephants 

in  India  and  thofe  of  the  iiland  of  Ceylon> 

and  alfo  Mr.  Strachan’s  obfervations  on  the 
» 

method  of  taking  and  taming  wild  elephants 
in  Ceylon,  and  their  diflerent  fpecies  * .With 

* Philofophical  Tranfaflions  abridged,  Vol.  V.  Part 
II.  page  1 76. 
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fefped  to  Piate  xvi.  of  Mr.  Home’s  obferva- 
tions,  which  he  gives  to  mark  tlie  clifFerence 
between  the  Afiatic  and  African  elephanPs 
tooth,  he  will  meet  drawings  precifely  fimilar 
given  by  Dr.  F.  Molyneux  in  the  fourth  Vo- 
lume  of  the  Philofophical  Tranfactions  abridg- 
ed,  Part  II.  Piate  III.  page  252.  • The  diffe- 
rence  between  the  Afiatic  and  African  elephant 
is  more  fully  explained  by  Cuvier^  ; and 
Blumenbach  has  given  drawdngs  of  a grinder 
of  each  in  his  objedts  of  Natural  Hiftory. 
The  grinder  of  the  African  elephant  contains 
a much  greater  portion  of  the  crufta  petrofa 
than  the  former,  the  appearance  of  the  grind- 
ing  furface  is  likewife  different. 

The  grinders,  &c.  of  an  unknown  animal 
fuppofed  extindt,  have  been  found  in  a foffil 
ftate  intermixed  with  the  tnfks  and  bones  of 
elephants,  near  the  banks  of  the  river  Ohio  in 


* Mem.  de  L’In(Ut.  Nat.  Des  Sciences,  Paris, 
FrudUdor  An.  VII.  Memolre  fur  Ics  Efpeces  D’Ele- 
phans  vivantes  et  fofllles,  par  le  Citoycn  Cuvier.  PJ. 
1 and  2. 
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North  America,  accurate  drawings  of  their  fuH 
fize  and  a defcription  of  them  are  given  by 
Peter  Collinfon,  F.  R.  S.  in  the  fifty-feventh 
Volume  of  the  Philofophical  Tranfadtions  for 
1 767,  page  464.  Thefe  teeth  were  fuppofed 
to  belong  to  another  fpecies  of  elephant,  but 
as  Mr.  Collinfon  wefl  obferves,  when  compar- 
ed  with  the  grinders  of  an  elephant,  they  ex- 
hibit  a veiy  different  appearance.  They  are 
in  length  generally  about  feven  or  eight  inches, 
and  from  three  and  a half  to’  four  inches  in 
breadth  ; they  are  formed  nearly  in  a fimilar 
manner  to  the  human  grinders,  their  bodies 
being  entirely  covered  by  the  cortex  ftriatus, 
its  thicknefs  is  twice  ^reater  than  that  on  any 
other  animaPs  tooth  I have  met  with,  being 
upwards  of  a quarter  of  an  inch  ; the  fibres  of 
which  it  is  compofed  are  perfectiy  evident, 
and  although  it  does  not  pafs  down  through  • 
the  fubftance  of  the  tooth,  the  grinding  furface 
(owing  to  the  irregular  difpofition  of  the  bony 
lamellae)  is  very  rugged.  There  is  not  the 
flighteft  appearance  of  a crufla  petrofa,  fo  that 
the  tooth  cpnfifts  ofbut  two  fubftances,  The 
appearance  of  the  grinders  induced  the  learned 

Dr. 
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Dr.  William  Hunter  to  rank  this  creature 
amongft  carnivorous  animals,  but  the  celebrat- 
ed  Caniper  dlfFers'  from  the  Dodlor,  becaufe 
the  incifores  and  cufpidati  are  wanting  in  this 
beaft,  which  are  the  principal  charadteriftics  of 
carnivorous  animals : Mi%  Cuvier  in  fupport 
of  Camper’s  opinion  refers  to  the  rhinoceros, 
whofe  teeth  in  a certain  degree  refemblcthofe 
we  have  been  fpeaking  of,  fo  that  they  fup- 
pofe  it  lived  on  the  branches  of  trees,  «Sec.  I 
think  however  it  is  moft  probable  the  creature 
lived  alternately  on  animals  and  vegetables, 
and  of  courfe  was  omnivorous. 

With  refpedf  to  the  formation  of  the  tufks  of 
the  elephant,  Dr.  Blair  v/ell  obferves,  (page  1 1 1 ) 
“ As  to  their  ftrudture,  I doubt  not  but  they 
“ have  been  compofed  at  firft  of  a mucilagi- 
“ nous  fubftance,  as  teeth  are ; and  that  after- 
“ wards  they  augment  by  the  appofition  of 
“ feveral  laminse  or  ftrata,  according  as  the 
“ animal  increafes  in  years.”  That  they  are 
compofed  of  lamellae  placed  one  within  the 
othei,  bii  flans  Sloane  has  clearly  demon- 
Ifrated,  and  has  given  accurate  drawings  to 
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fupport  his  opinion  He  fays,  (page  24) 
“ The  ftriid:iire  of  thefe  tufks,  and  confe- 
“ qiiently  of  ivory  in  gencral,  is  layer  upont 
“ layer  or  coat  upon  coat,  like  the  fkins  in  an 
“ onion,  or  rather  the  annual  circles  or  rings 
“ in  trunks  of  trees.’’  .The  outer  lamella 
according  to  my  obfcrvations  is  longeft,  the 
internal  lamellcC  become  fhorter  and  Ihorter, 
and  the  laft  formed  is  ihorteft.  ^ 

Concerning  the  teeth  of  the  Rhinoceros 
I have  been  incorred:,  I have  mentioned  in 
my  thefis  (and  introduced  the  remark  into  the 
prefent  Effay,  page  87,)  that  I obferved  the 
crufta  petrofa  on  its  teeth : this  was  from  re- 
colledlion,  three  years  intervehing  fmce  I faw 
onein  London  which  was  ftuffed,  and  could  not 
meet  with  one  of  their  teeth  in  Edinburgh^ 
They  are  as  Mr.  Home  mentions,  (page  19) 
compofed  only  of  two  fiibftances,  fcil.  bone 
and  the  cortex  flriatus. 

* Philofophieal  Tranfadions  abridged,  Vol.  VI.  Parfc 
III.  Page  24.  Piate  III. 

Mn 
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Mr.  Home  has  not  defcribed  the  ftrudture 
of  the  cow’s  grinder  as  accurately  as  the  inge- 
nious  Mr.  Clift  drew  it,  he  has  reprefented 
the  tooth  as  it  really  is,  in  general  compofed  of 
four  different  fubftances,  (Tab.  xx.  Fig.  2.) 
the  internal  cavities  filled  with  adventitious 
matter  are  drawn  black,  the  bony  part  of  a 
lighter  colour,  the  windings  of  the  cortex 
flriatus  are  eafiiy  diftinguifhed,  and  the  crufta 
petrofa  on  the  external  fides  of  the  tooth  is 
reprefented  white.  Mr.  Home  oh  ferves,  that 
a cow’s  tooth  confifts  of  but  three  fubftances, 
and  that  the  internal  cavities  are  filled  by  the 
crufta  petrofa  or  what  he  calls  bone.  This 
is  an  egregious  error,  and  in  one  intei*view  I 
had  with  him  in  London  I could  not  perfuade 
him  to  the  contrary,  although  he  told  me  he 
had  feen  my  thefis  and  obfervations  on  this 
fubjed.  A fimilar  and  greater  miftake  he 
has  committed  with  refped  to  the  grinders  of 
the  fheep,  for  their  interftices  are  likewife 
drawn  by  Mr.  Clift  black,  as  they  really  are, 
(Tab.  XX.  Fig.  3.)  being  conftantly  filled  with 
particles  of  grafs,  clay,  &c.  Yet  Mr.  Home 
fays  they  are  filled  by  the  crufta  petrofa,  and 
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adds,  there  is  none  of  it  on  the  outfide  of  tlic 
tooth.  Mr.  Home  did  not  underRand  that 
in  yoiing  animals  it  eafily  cliips  off  as  I for- 
merly  mentioned,  which  was  moft  probably 
the  cafe  in  the  fpecimen  he  examined,  and  as 
fheep  are  commonly  killed  early  in  life  and  alfo 
cows,  the  quantity  of  the  crufta  petrofa  on 
their  teeth  cannot  be  in  proportion  to  that  on 
an  old  horfe’s  tooth,  with  which  Mix  Home 
compares  them.  And  in  the  horfe’s  tooth 
where  part  of  the  cavity  had  been  filled  with  the 
particles  of  food,  &c.  Mr.  Home  obferves  in 
explanation  of  Tab.  xx.  Fig.  i.  “ The  two 
“ holes  were  probably  to  give  paflage  to  arte- 
“ ries,  and  were  enlarged  by  the  food  falling 
“ into  them,  atid  wearlng  away  their  Jides^^ 
Thefe  are  original  remarks  indeed. 

I fhall  now  take  the  liberty  of  referring  the 
Right  Hon.  and  Hon.  the  Members  of  the 
FvOyal  Society  to  my  Thefis,  which  (by  their 
letter  of  thanks,  dated  London,  May  9,  1 799, 
and  figned  by  their  fecretary,  E.  W.  Gray, 
Elq.)  they  received  from  me.  And  with  the 
teftimony  of  Dr.  Monro,  fen.  in  fupport  of 

my 
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my  priorlty  of  claim,  I fhall  conclude  this 
fubje6L 

SIR, 


In  November  laft  I received  a letter  from 

you,  dated  Dublin,  Odtober  25,  1800,  in 

which  you  aiked  me  to  mention  what  you 

fhowed  me,  in  Oftober  1798,  relating  to  the 

flrudlure  of  the  teeth  in  the  elephant.  In 

anfwer  to  this,  I can  have  no  hefitation  in  de- 

/ 

darins:. 


That  in  autumn  1798,  one  of  the  molares 
of  an  elephant,  which  had  been  for  a confide- 
rable  time  in  my  pofleflion,  was,  at  your  re- 
queft,  fawed  perpendicularly. — That  a draw- 
ing  and  engraving  of  this,  of  its  full  fize  were 
executed  by  your  diredlion. — That  ih  Odo- 
ber  1798,  you  gave  me  aproof  of  this  table, 
which  I preferved  and  which  is  now  before 
me.  On  one  corner  of  it  I find  engraved — 
drawn  by  William  Aljion^  and  on  the  other 
corner  engraved  by  R.  Scott^  and  under  it 
publijlded  as  the  abi  direbis  1798,  by  R, 

Blakcy 
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Blake^  M.  D,  You  had  painted  thofe  parts  of 
the  tooth,  which  are  outfide  the  plates,  of  ena- 
mel  of  a yellow  coloiir  ; and  you  had  written 
on  the  margin,  below  the  table,  The  yellow 
parts  reprefent  ihe  criijla petrofa.  R.  B. 

One  half  of  the  tooth  is  ftill  in  my  poifefTi- 
on,  and,  with  it,  a thin  fe£lIon  from  the  fame 
tooth,  in  which  I have  made  the  diftin£tions 
of  enamel,  ojfeous  fiihjiance^  and  what  you  called 
crufta  petrofa.  more  evident,  by  having  expof*- 
ed  it  to  heat. 


' I am,  Sir, 

Your  moft  obedient  fervant, 

Alexander  Munro^  Sen^ 
Rdmhurgh^  Jan,  25,  1801. 


For  Dr.  BLAKE. 
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EXPLANATION 

OF  THE 

FIGURES. 


T A B L E I. 

Fig.  i.  Reprefents  the  rudiments  of  thc  teeth  of 
a foetus,  about  four  months  after  conception,  taken 
from  the  left  fide  of  the  lower  jaw,  a.  a.  b.  c.  c.  the 
membranes,  &c.  of  the  temporary  teeth,  a.  a.  the 
membranes  of  the  incifores,  b.  the  membrane  of  thc 
cufpidatus,  c.  c.  thofe  of  the  grinders,  d.  the  membrane 
of  the  anterior  permanent ‘grinder,  e the  gum,  f.  the  vef- 
fels  &c.  g.  g.  h.  i.  k.  the  bony  fliells  taken  out  of  the  mem- 
branes, g.  g.  the  fhells  of  the  incifores,  h.  the  fhell  of  thc 
cufpidatus,  i.  thofe  of  the  anterior  grinder,  which  com- 
menced  by  two  points  of  offification,  k.  one  (hell  only 

which  was  at  this  period  formed  on  the  pofterior 
grinder. 

Fig.  2.  Repreftnts  the  left  fide  of  the  lower  jaw 
of  a fetus  about  five  months  ; the  iuternal  piate  of  the 
alveolar  procefs  being  cut  away,  a.  a.  b.  c.  c.  the  mem- 

branes 
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branes  of  the  incifores,  cufplciatus  and  temporary 
grinders,  a.  a.  the  membranes  of  the  incifores,  b.  the 
inembrane  of  the  cufpldatus,  c.  c.  thofe  of  the  grinders, 
d.  the  membrane  of  the  anterior  permanent  grinder,  e. 
the  ve  fle  Is,  &c. 

Fig.  3.  Reprefents  an  internal  view  of  the  rudi- 
n-»ents  of  the  teeth,  taken  from  the  right  fide  of  the 
upper  jaw  of  a foetus,  between  eight  and  nine  months 
old,  a.  a.  b.  g.  c.  the  rudimenta  of  the  temporary  inci- 
fores, cufpidatus  and  grinders,  d.  the  membrane  of  the 
anterior  permanent  grinder,  e e.  f.  the  incipient  facs 
of  forne  of  the  permanent  teeth,  e.  e.  thofe  of  the  in- 
cifores, f.  the  fac  of  the  cufpldatus,  g.  g.  the  gum, 
Ji.  h.  i.  k.  k.  the  fliells  of  the  temporary  teeth  feparated 

from  the  membranes,  h.  h.  thofe  of  the  incifores,  i.  the 

* 

fiiell  of  the  cufpidatus,  k.  k.  the  fhells  of  the  grinders, 

1.  one  fhell  whlch  had  commenced  on  the  anterior  per- 
manent grinder. 

Fig.  4.  ,5,  and  6.  Different  fe£llons  of  the  lower  jaw, 
and  rudiments  of  the  teeth  of  a child  about  feven  or 
eight  months  after  birth.  This  preparation  had  been 
preferved  in  fpirits  of  wine,  fo  that  the  parts  are  very 
much  contradled,  it  was  not  injeded  with  wax,  but 
made  with  an  intention  of  fiiowing  the  nerves  entering 
the  pulpsj  the  condyles,  &c.  have  been  entirely  cut 
away. 

Fig.  4.  ^^eprefents  an  external  view  of  it,  a.  a.  the 
middle  temporary  incifores,  which  had  nearly  penetrated 

the 
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the  gum,  it  appears  flightly  elevated  over  them, 
b.  b.  thelr  roots,  c.  one  of  the  lateral  Inclfores,  d.  the 
cufpidatus,  e.  part  of  the  fac  of  the  permanent  cufpi- 
datus,  f.  f.  the  temporary  grinders,  g.  the  anterior  per- 
manent grinder,  h.  the  incipient  fac  of  the  middle  per- 
manent grinder,  i.  the  veffels,  nerve,  &c. 

Fig.  5.  An  internal  view  of  the  fame  preparatlon : 

in  order  to  fhow  the  faes  of  the  permanent  tecth,  part 

of  the  alveolar  proceiTes  have  been  cut  away,  a.  a.  the 

gum  llightly  elevated  over  the  middle  temporary  inci- 

fores,  b.  b.  the  connexion,  membranes,  &c.  of  the 

\ 

middle  permanent  incifore^,  c.  c.  thofe  of  the  lateral 
incifores,  d.  d.  thofe  of  the  cufpidati,  e.  the  commence- 
ment  of  the  fac  of  the  anterior  bicufpis,  f.  g.  the  tem- 
porary grinders.  , 

Fig.  6.  a.  the  fac  of  one  of  the  lateral  incifores 
turned  up,  to  fhow  the  intimate  connexion  which  fubfifts 
between  it  and  the  membrane  b.  of  the  temporary  in- 
cifor,  c.  the  fac  of  the  middle  permanent  incifor,  d.  the 
gum  elevated  over  the  middle  temporary  incifores,  e.  the 
fac  of  the  permanent  cufpidatus. 

Fig.  ,7.  Part  of  the  under  jaw  of  a child  about  fifteen 
months  old,  in  which  the  veflels  and  nerve  foon  after 
they  entered  the  common  foramen  of  the  jaw  together, 
feparated,  a.  the  entrance  of  the  vefTels  and  nerve, 
b.  b.  the  nerve,  a fmall  branch  of  the  artery  accom- 
panies  the  nerve  to  nouriflx  it,  c.  the  principal  branch 
of  the  artery,  d.  the  anterior  permanent  grinder,  e.  the 

fac 
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fac  of  the  mlddle  permanent  grinder,  which  appcars 
very  much  contraAed,  being  preferved  in  fpirits  of  tur- 
pentine,  f.  the  focket  of  the  pofterior  temporary  grinder 
which  had  been  taktn  out,  g.  the  anterior  temporary 
grinder,  it  had  appeared  through  the  gum.  The  fitua- 
tion  and  connexion  of  the  permanent  teeth  were  not 
preferved  in  this  preparation. 

Fig.  8.  One  of  the  inclfores  of  a young  pig,  the 
vefTels  of  whicli  were  filled  with  fine  inje£lion  ; part  of 
the  bony  fhell  is  cut  away,  to  fliow  the  membrane  of 
the  pulp  and  the  vcfleis  expanded  on  its  furface,  a.  the 
membrane  and  veffels,  b.  their  entrance  into  the 
fhell. 

T A B L E II. 

Fig.  I.  and  2.  An  internal  view  of  the  jaws  and 
teeth  of  a child  about  four  years  old,  the  alveolar  pro- 
cefles  being  cut  away  j only  one  fide  of  each  is  perfetfUy 
reprefented. 

Fig.  I.  The  upper  jaw,  a.  a.  b.  b.  c.  c.  d.  d.  e.  e.  the 
temporary  teeth,  a.  a.  the  middie  incifores,  b.  b.  the 
lateral,  c.  c.  the  cufpidati,  d.  d.  the  anterior  or  fmall 
grinders,  e.  e.  the  poflerior  or  large  grinders,  f.  f.  f.  the 
foramen  incifivum,  feptiim  palati^  -Scc.  g.  g.  h.  h.  i.  k.  1.  m. 
the  rudiments  of  the  permanent  teeth,  g.  g.  the  middie 
inclfores  enclofed  in  their  proper  membranes,  which 
pafs  upwards  through  the  fmall  holes  and  are  laterally 
tonne£lcd  to  the  membranes  of  the  middie  temporary 

incifores, 
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inclfores,  the  internal  part  of  their  fockets  is  not  en- 
tirely  cut  away,  h.  h.  the  lateral  incifores,  membranes 
and  connexion,  i.  i.  the  membranes,  &c.  of  the  bicuf- 
pides,  k.  the  rudiment  of  the  cufpidatus  prefled  out  of 
the  circle  and  fituated  very  deep  in  the  jaw  ; its  mem- 
brane  however  pafles  up  to  the  temporary  culpidatus, 
1,  the  anterior  grinder  covered  by  its  membrane,  the 
gum  has  been  removed,  m.  the  middie  grinder,  n.  n.  the 
pterygoid  procefles,  o.  o.  the  pofterior  nares,  p.  the  gum 
&c.  of  the  right  fide  not  removed. 

Frg.2.  The  under  jaw,  a.  a.  a.  a.  b.  b.  c.  c.  d.  the 
temporary  teeth,  a.  a.  a.  a.  the  incifores,  b.  b.  the  cuf- 
pidati,  c.  c.  the  anterior  grinders,  d.  the  pofterior 
grinder 'of  the  right  fide  j e.  e.  f.  f.  g.  g.  h.  h.  h.  h.  i.  i. 
k.  1.  the  membranes  and  connexion  of  the  permanent 
teeth,  e.  e.  the  membranes,  &c.  of  the  mlddle  incifores, 
f.  f.  thofe  of  the  lateral  incifores,  g.  g.  the  fame  of  the 
cufpidati,  h.  h.  h.  h.  the  membranes,  &c.  of  the  bicuf- 
pldes,  1.  i.  thofe  of  the  anterior  grinders,  k.  the  mem- 
brane, &c.  of  the  middie  grinder,  m.  the  conne£lIng 
membrane  and  gum  paffing  back  over  the  bony  partition 
from  the  anterior  to  the  middie  grinder,  at  the  pofterior 
part  of  which,  the  vellels  at  1.  enter  to  form  the  wlfdom 
tooth,  n.  the  periofteum,  veflels  and  nerves,  entering 
the  foramen  of  the  jaw  and  diftributing  branches  to  the 
teeth,  nearly  at  o.  the  nerve  and  veflels  divide  into  two 
branches,  the  priiicipal  of  which  pafs  out  to  the  lower 
iip,  the  others  pafs  on  to  the  roots  of  the  incifores,  Scc. 
p.  p.  p.  the  fpongy  fubftance  of  the  jaw. 


Fig.  3. 
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Flg.  3.  The  temporary  cufpidatus  of  a chlld  about 
eighteen  months  old,  furrounded  by  its  proper  mem- 
brane  and  the  membrane  of  the  permanent  cufpidatus 
intimately  connetfted  with  It,  a.  the  temporary  tooth, 
b.  the  connexion,  c.  the  fac  of  the  permanent  tooth, 
the  Ihell  which  was  formed  in  it  had  been  removed. 

Fig.  4.  An  under  temporary  incifor  of  the  fame 
child,  which  had  appeared  through  the  gum  j the  con- 
nedllng  membrane  and  fac  of  the  permanent  tooth  ars 
reprefented,  the  bony  fliell  had  been  removed,  a.  the 
body  of  the  temporary  tooth,  b.  the  connexion,  c.  the 
fac. 

FJg-  5-  A fe6lIon  of  the  under  jaw  of  a child  about 
four  years  of  age,  to  fhow  that  the  temporary  and  per- 
manent  incifores  are  at  that  perlod  contained  in  perfedfly 
diftin£l  fockets,  a.  the  body  of  the  temporary  incifor, 
b.  its  root,  c.  the  fac  and  connefting  membrane  of  the 
permanent  incifor  pafling  through  the  fmall  hole  at  d. 
and  conneded  to  the  neck  of  the  temporary  tooth,  the 
gum  is  turned  up  at  e.  to  fhow  the  connexion,  f.  the 
fpongy  fubllance  of  the  jaw. 

T A B L E III. 

Fig.  I.  The  jaws  of  a child  about  feven  or  elght 
years  old,  to  illuftrate  the  increafe  of  thelr  arches, 
a.  a.  b.  b.  b.  b.  c.  c.  c.  c.  the  temporary  teeth  of 
both.  jaws,  a.  a.  the  lateral  incifores  of  the  upper  javi^, 

b.  b.  b.  b. 
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b.  b.  b.  b.  the  cufpidati,  c.  c.  c.  c.  the  grlnders.  d.  d. 
d.  d.  d.  d.  e.  e.  f.  f.  g.  g.  g.  g.  h.  h.  i.  the  perma- 
nent teeth,  d.  d.  d.  d.  d.  d.  the  incifores  which  had 
juft  appeared  through  the  gum,  e.  e.  the  lateral  Incifores 
of  theupper  jaw,  f.  f.  the  cufpidati,  g.  g.  g.  g.  the  bi- 
cufpides,  h.  h.  the  anterior  grinders  nearly  perfeft,  and 
at  their  proper  height  above  the  level  of  the  gum,  i.  the 
middle  grinder. 

Fig.  2.  The  upper  jaw  of  a foetus  about  nine  months, 

a.  a,  a.  a.  b.  b.  c.  c.  d.  d.  the  fockets  of  the  tem- 
porary  teeth,  a.  a.  a.  a.  the  fockets  of  the  incifores, 

b.  b.  thofe  of  the  cufpidati,  c.  c.  thofe  of  the  fmall 
grinders,  d.  d.  the  fockets  of  the  large  grinders,  in  which 
the  membranes  of  the  anterior  permanent  grinders  were 
contained,  e.  e.  E.  E.  f.  f,  the  incipient  fockets  of 
forne  of  the  permanent  teeth,  e.  e.  the  fockets  of  the 
middle  incifores,  E,  E.  thofe  of  the  lateral,  f.  f.  thofe 
of  the  cufpidati,  g.  g.  the  palate  procefles,  h.  h.  the 
offa  palatiy  i.  i.  i.  the  external  pirte  of  the  alveolar  pro- 
ce fles. 

Fig.  3.  A carious  temporary  grinder,  and  that  part 
of  the  under  jaw  which  contained  the  rudiment  of  the 
bicufpis,  floughed  ofF  from  the  found  parts,  occafioned 
by  repeated  gum  boils,  a.  one  of  the  roots  and  part  of 
the  body  of  the  grinder,  b.  part  of  the  jaw,  c.  the  fur- 
face  wherc  the  fecond  root  of  the  grinder  was  fituated, 
d.  the  focket,  e.  the  bicufpis,  removed  from  the 
focket, 


Fig.  4. 
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Fig.  4.  A lateral  temporary  incifor  and  cufpidatus 
joincd  together,  one  cavity  ferved  both  for  the  admiHion 
of  velTels,  &c.  a.  the  incifor,  b.  the  cufpidatus,  c.  the 
cavity  which  contained  the  pulp,  part  of  the  root  had 
been  abforbed  fo  as  to  eXpofe  the  cavity. 

Fig.  5*  internal  view  of  a middle  and  lateral 
permanent  incifor,  completely  joined  together,  a.  the 
middle  one,  b.  the  lateral,  c.  a protuberance  of  the 
cortex  ftriatus  at  thelr  junaion,  d.  a difeafed  hole,  e.  the 
root. 

Fig.  6.  An  external  view  of  the  fame  teeth,  a.  the 
body,  on  which  no  trace  is  left  of  their  jundion,  b.  the 
root. 

Fig.  7.  A permanent  cufpidatus  of  the  right  fide, 
upper  jaw,  with  a remarkable  protuberance  of  the  cortex 
ftriatus  on  it,  about  which,  a fubftance  fimilar  to  the 
crufta  petrofa  of  graminivorous  animals  was  depofited, 
a.  the  protuberance  of  the  cortex  ftriatus,  b.  b.  b.  b. 
the  crufta  petrofa,  c.  the  perfeft  point  of  the  tooth. 

Fig.  8.  An  external  view  of  the  fame  tooth,  a.  the 
perfeft  body,  b.  b.  the  crufta  petrofa. 

Fig  9'  The  right  fide  of  the  under  jaw  of  a fquirrel, 
the  internal  piate  of  the  alveolar  procelTes  being  cut 
away,  to  fliow  the  great  extent  of  the  incifor,  a.  a.  a. 
the  bony  part  of  the  incifor  extending  back  to  the  root 
of  the  coronoid  procefs  f.  b.  b.  the  cortex  ftriatus. 
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e.  c.  c.  c.  the  girinders,  d.  the  cavity  of  the  jaw  for  the 
admiJSon  of  vefleis,  e.  the  condyle,  g.  the  angle  of  the 
jaw. 


Fig.  IO,  A permanent  incifor  of  the  under  jaw, 
the  upper  part  of  the  cortex  ftriatus  being  imperfefUy 
formed  and  pittedj  a.  the  imperfeifl  part  of  the  body, 

b.  a fmall  part  of  the  cortex  ftriatus  perfe(niy  formed, 

c.  the  bony  part  much  extended. 

Fig.  II.  The  body  of  a middle  permanent  incifor  of 
the  upper  jaw,  to  fliow  in  what  manner  the  earthy  mat- 
ter  of  the  cortex  ftriatus  is  gradually  depofited,  and  af- 
terwards  cryftallized  in  ranges,  of  fibres,  a.  the  courfe  of 
the  fibres. 

Fig.  i2.  The  root  of  a carious  bicufpis  of  the  under 
jaw,  its  mcmbrane  had  been  much  enlarged  and  formed 
into  a fac,  which  fuppurated  and  burft  externally,  a.  a. 
the  root,  b.  b.  the  fac  laid  open. 

T A B L E IV* 

¥ 

Fig.  r,  2,  3,  4,  5,  6 and  7,  Reprefent  the  progrefs 
of  oflification,  of  the  anterior  permanent  grinder  of  the 
lowerjaw.  Fig.  i.  Five  points  of  oflification.  Fig.  2, 
The  fhells  united  and  turned  up  fo  as  to  expofe  the  ca- 
vity. Fig.  3.  The  cavity  divided  into  two  openings  by 
the  incipient  roots  a.  b.  the  neck.  Fig.  4.  a.  the  roots  more 
advanced.  Fig.  5.  Shows  the  pulp  a.  a.  advancing  more 
rapidly  than  the  oflification,  b.  the  membrane  intendcd 


to 
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to  formtlie  cortex  flrlatus,  not  cntirely  walted,  thls  looth- 
had  appeareci  through  the  gum.  Fig.  6.  The  roots  more 
advanced,  with  part  of  thebody  at  a.  pitted  or  indented. 
Fig.  7.  The  roots  perfe^ly  formed,  In  one  of  which 
the  velTels  entered  by  two  openings  at  a.  this  root  was 
formed  as  Eufl;a’:hius  mentions,  the  other  had  but  one 
opening. 


^ig»  8)  9>  10,  II,  12  and  13,  Show  the  progrefs 
of  offification  of  the  anterior  permanent  grinder  of  the 
nppcr  jaw.  Fig.  8.  Five  points  of  offification  not  as 
yet  perfedly  joined.  Fig.  9.  The  ffiells  unIted  and 
lurned  up.  Fig.  10.  The  cavity  divided  into  threc 
Openings  by  the  incipient  roots  a*  Fig.  ii.  a.  The 
roots  more  advanced.  Fig.  12.  a.  a.  a.  The  pulp  ad- 
vancing  more  rapidly  than  the  offification,  b.  the  neck 
to  which  the  invcUing  membrane  firmiy  adheres,  it 
Icofely  furrounds  the  body  of  the  tooth  and  is  at  c.  lield 
out  a llttle  from  the  tooth  by  a pin.  Fig.  13.  The  roots 
perfe£lly  formed,  vvith  but  one  hole  in  the  point  of  each 
for  the  admiffion  of  veflels. 

Fig.  14,  15,  16,  17,  18  and  19.  A fimilar  feries  of 
the  bicufpides.  Fig.  19.  A bicufpls  of  the  upper-jaw 
.vi  h two  roots,  which  is  commonly  the  cafe. 

Fig.  20,  21,  22,  23,  24  and  25.  Different  fedions 
of  the  permanent  teeth,  to  explain  the  flrudure  of  the 
cortex  flriatus  and  bony  part.  a.  a.  a.  a.  a.  a.  the  in- 
^ernal  cavities  of  ali  the  teeth,  which  contained  the  pulps, 
veffiels,  &c.  b.  b.  b.  b.  b.  b.  their  bony  part,  the  lines 

which 
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which  reprefent  their  bony  lamellie  become  (horter  and 
(horter  towards  tlie  internal  part,  c.  c.  c.  c.  c.  c.  their 
cortex  ftriatus,  the  (ibres  of  which  it  is  compofed,  and 
alfo  its  thicknefs  are  accurately  reprefented.  Fig.  21 
and  22,  d.  d.  the  commencement  of  the  roots,  to  de“ 
monftrate  that  the  internal  cavities  a.  a.  decreafe  more 
rapldly  after  their  commencement. 

Fig.  26,  27,  28  and  29,  different  temporary  teeth, 
to  fliow  the  vvafting  of  their  roots  by  abforption,  a.  a.  a.  a. 
the  parts  wafted. 

Fig.  30.  A permanent  grinder  of  the  under  ja\r,  the 
cortex  ftriatus  of  which  was  imperfedfly -formed,.  and 
remarkably  pitted,  a.  a.  four  very  deep  pits. 

Fig.  31.  A grinder  of  the  under  jaw,  the  pulp  of 
which  did  not  feparate  into 'proceffes,  fo  that  only  one 
root  was  formed,  a.  the  cavity  which  contained  the 
pulp. 

Fig.  32,  33,  34  and  35,  Different  fedliors  of  jaws, 
to  ft.ov/  the  manner  in  which  the  permanent  teeth  ap- 
pear,  partly  in  their  cwn  fockets  and  partly  in  the  fockets 
of  the  temporary  teeth,  and  alfo  how  by  the  refiftance 
of  the  roots  of  the  temporary,  the  permanent  teeth  ap- 
pear  irregularly. 

Fig.  52.  a.  The  fpongy  part  of  the  jaw,  b.  a perma- 
nent incifor  paffmg  into  the  focket  of  the  temporary, 
e.  the  focket  of  the  temporary  tooth  wliich  had  been 
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fhed,  e.  the  hole  by  which  the  mcmbrancs  were  con- 
neftecl,  d.  the  focket  of  the  lateral  temporary  incifor. 

Fig.  33.  a.  The  fpongy  part  of  the  jaw,  b.  the  per- 
manent incifor  appearing  more  internally  than  the  hole 
c.  through  which  the  membrancs  were  connedfed,  d.  the 
focket  of  the  lateral  temporary  ineiforj  e.  the  middlc 
temporary  incifor,  its  root  was  not  wafted. 

Fig.  34.  a.  The  fpongy  part  of  the  jaw,  b.  the  per- 
manent incifor,  which  appeared  at  the  internal  part  of 
the  mouth  on  account  of  the  refiftance  of  the  temporary 
cufpidatus  d.  c.  part  of  the  focket  of  the  lateral  tem- 
porary incifor. 

Fig.  35.  a.  The  fpongy  fuflance  of  the  jaw,  b.  the 
bicufpis  palTmg  partly  into  the  focket  of  the  temporary 
grinder  which  \vas  taken  out  to  fhow  the  bony  partition 
c.  not  yet  abforbed,  d.  the  focket  of  one  of  the  roots  of 
the  grinder. 


T A B L E V. 

Fig.  I.  Rieprefents  the  rlght  fide  of  the  lower  jaw  of 
a foetus  cali  about  three  months  old,  the  internal  piate 
of  the  alveolar  procefies  being  cut  away,  a.  a.  a.  a.  the 
membranes,  &c.  of  the  incifores,  b.  b.  the  membranes 
of  the  two  anterior  fmall  grinders,  c.  the  membrane  of 
the  firfi;  great  grinder,  d.  the  fame  of  the  fecond  be- 
ginnlng  to  form,  e.  e.  e.  e.  e.  e.  the  connexion  of  the 
membranes,  gnm,  vellels,  &c. 


Fig.  2. 
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Flg.  2.  The  pulp  and  bony  ftells  of  the  firft  great 
grlnder  of  the  fame  calf,  the  membranes  being  removcd, 
oflification  commenced  on  fix  different  points  of  the  pulp, 
in  this  view  three  only  of  the  fhells  can  be  feen,  a.  the 
pulp,  b.  b.  b.  the  fhells,  c.  the  veffels,  &c. 

Flg.  3.  One  of  the  fhells  removed,  a.  the  external 
part,  b.  the  cavity,  in  which  the  pulp  was  contained. 

Flg.  4.  A grlnder  more  perfeft,  which  commenced 
by  four  points  of  oflification,  the  fhells  were  joined,  a.  a. 
the  body  of  the  tooth,  b.  b.  the  two  internal  cavities 
into  which  duplicatures  of  the  invefling  membrane 
paffed,  to  form  the  cortex  ftriatus,  c.  an  additional 
procefs. 

Fig.  5.  A grlnder  formed  of  fix  fhells,  the  grinding 
furface  turned  downwards,  to  fliow  the  junfiion  of  the 
internal  plates  of  the  fhells  and  the  manner  in  which  the 
membranes  are  feparated  from  the  pulp,  a,  a.  the  junc- 
tion  of  four  of  the  fhells  perfecf,  b.  the  jun£lion  of  the 
other  two  not  as  yet  perfe(il,  a cavity  is  feen,  where 
the  membrane  and  pulp  were  flill  in  contaft,  c.  c.  pro- 
tuberances  occafioned  by  the  additional  procelles,  d.  the 
body  of  the  tooth. 

Flg.  6.  The  great  grlnder  of  a feetus  calf  about  four 
months,  furrounded  by  its  membranes,  a.  a.  the  exter- 
nal and  vafcular  lamella  turned  upwards,  b.  b.  the  in- 
ternal lamella,  in  which  I could  not  difcover  blood  vef- 
fels, nart  of  it  is  turned  up  with  the  former  to  fhow  one 
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of  thc  bony  fhells  c.  The  veflels,  Scc.  are  rcprefentcd 
at  d. 

Fig.  7*  A tranfverfe  fe£lIon  of  a temporary  grinder 
nearly  perfeft,  a.  a.  a.  the  invefting  membrane  pafTing 
over  and  down  between  the  fliells  to  form  the  internal 
plates  of  the  cortex  ftriatus,  the  fibres  of  which  are  feen 
in  contadl  with  the  membrane,  the  pulp  b.  b.  in  con- 
ta£l  with  the  bony  part,  which  is  reprefented  white,  at 
c,  the  fides  of  the  fhells  approach  fo  clofe  together  that 
the  cortex  ftriatus  appears  penniform,  d.  the  commence- 
ment  of  the  roots. 

' Fig.  8.  A grinder  which  had  partly  appeared  through 
the  gum,  a.  a.  the  points  which  had  appeared,  b.  b. 
£he  gum  turned  upwards,  a few  fibres  of  which,  not 
belng  as  yet  wafted  are  fhown  pafling  doMm  between  the 
fhells,  to  nourifh  the  membrane  in  the  hollows,  c.  c. 
the  lower  part  of  the  membrane,  it  appears  very  thin  on 
the  roots,  and  veflels  are  fhown  paffing  upwards  from  the 
roots  to  nourifh  the  membrane. 

Fig.  9.  A grinder  which  had  entirely  appeared 
through  the  gum,  a.  a.  a.  the  membrane  and  part  of 
the  gum  in  the  hollows  dead,  the  nourifhment  belng  cut 
cffby  the  appearance  of  the  tooth. 

Fig  IO.  The  upper  furface  of  a cow’s  grinder  which 
commenced  by  four  points  of  oflification,  when  perfedb 
the  bony  part  could  not  be  obferved,  but  the  upper  part 
of  the  cortex  ftriatus  being  worn  away,  the  bone  now„ 
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appears  betweeh  Its  plates  : the  white  lines  reprefent  the 
cortex  ftriatus,  a.  a.  a.  a.  a.  the  bony  part,  b.  b.  b. 
the  hollows  into  which  the  membrane  pafled  filled  with 
a dark  brown  fpongy  fubdance,  c.  c.  the  fides  which 
were  contiguous  to  the  other  teeth,  d.  d.  the  cruftd 
petrofa,  this  tooth  confifts  of  four  different  fubflances. 

FIg.  II.  A tranfverfe  fe£Hon  of  a fimilar  tooth  ,tO  v. 
fhow  the  four  component  parts,  &c.  the  upper  part  and 
connexlon  ofthe  cortex  ftriatus  belng  worn  away,  a.  a. 
a.  a.  the  extent,  wlndlngs  and  arrangement  of  the  libres 
of  the  cortex  ftriatus  accurately  reprefented,  b.  the 
cavity  filled  wlth  the  adventitious  mattcr,  c.  c.  c.  the 
bony  part  and  alfo  the  hollows  where  the  pulp  was  fitu- 
ated,  d.  the  jundlion  of  the  external  plates  of  the  fhells, 
e.v  e.  the  crufta  petrofa, 

Fig.  12.  The  upper  furface  of  a horfe’s  grinder  po- 
llfiied  to  fhow  nearly  the  fame  ftructure,  the  white  lines 
are  the  cortex  ftriatus,  a.  a.  a.  a.  the  bony  part,  b.  b. 
the  hollows  filled  partly  by  the  crufta  petrofa  and  partiy 
with  the  adventitious  matter,  c.  c.  the  fides  which  were 
contiguous  to  the  other  teeth,  at  one  fide  the  cortex 
ftriatus  is  very  thln,  and  at  both  the  crufta  petrofa  is 
in  a great  meafure  wantlng,  d.  d.  d.  d.  the  crufta 
petrofa. 


T A B L E VL 

Fig.  I.  An  internal  view  of  the  teeth  and  part  of  the 
jaw  of  a flcate,  a.  two  or  three  of  the  front  ranges  of 
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tceth  worn  dowzi  hj  grinding,  b.  four  rangea  perfedtly 
formed  and  pafling  upwards  into  thc  place  of  the  former, 
c.  four  or  five  ranges  imperfedly  formed  and  covercd 
by  their  proper  membranea,  d.  part  of  the  jaw. 

rig.  2.  An  internal  view  of  one  of  the  teetli  remov- 
cd,  a.  the  body,  b.  the  roots  to  v^-hich  the  ligamenta 

were  attached. 

1 

Fig.  3.  An  internal  view  of  part  of  the  jaw  and 
teeth  of  the  Lcphhis  pifcatorius  to  fliow  the  eJaftic  car- 
tilages  to  which  the  teeth  are  annexed,  a.  the  cartilages, 
b.  part  of  the  jaw. 

Fig.  4.  One  of  the  teeth  removed,  a.  the  bony  part 
of  the  tooth  which  was  not  connefledto  the  jaw  in  order 
to  allow  of  free  motion,  b.  the  elallic  cartilages. 

Fig.  5.  An  internal  view  of  part  of  the  jaw  and 
teeth  of  the  common  fliark,  a.  a.  tvvo  teeth  of  the  fird 
range  perfeft,  b.  a fpace  where  one  of  the  teeth  was 
torn  away  or  naturally  (hed  and  the  tooth  c.  from  the 
range  immediately  underneath  turning  up  to  occupy  its 
place,  feveral  of  the  lower  ranges  are  obferved  imper- 
feftly  formed,  their  membranes  were  cut  away,  d.  part 
of  the  membranes  and  jaw. 

T A B L E VII. 

Fig.  I.  An  inftrument  for  lancing  the  gums  of  chil- 
dren,  it  ought  to  bc  flat  and  fliarp  from  a.  to  b.  the 
reft  Ihould  be  fmooth  and  round. 


Fig.  2. 
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Fig.  2.  An  inftrument  for  taking  out  the  decayed 
roots  of  teeth. 

Fig.  3.  A cnrvcd  forceps  for  taking  out  the  tempo-? 
rary  teeth,  c.  a rugged  groove  toprevent  the  inftrumcnt 
flipping  ofF  the  tooth. 


SUEPLEMENTARY  FLATES. 

t 


T A B L E VIII. 

A longltudinal  fedlion  of  an  elephant’s  grxnder  to 
fliow  its  three  component  parts  and  the  beautiful  man- 
ner  in  which  the  plates  of  the  cortex  ftriatus  win4 
through  its  internal  fubftance,  a.  the  proper  bony  part 
of  the  tooth  which  appears  wavy,  b.  the  hole  leading 
into  the  cavity  of  the  tooth  for  the  admiffion  of 
veflels,  &c.  to  nourifh  the  pulp  and  form  the  bony 
part,  one  continued  line  of  the  cortex  ilriacus  can  be 
traced  beginning  at  e.  until  its  connexion  is  cut  ofF  as 
at  c.  by  grinding,  from  c.  to  c.  the  portiou  of  the 
grinding  furface  which  came  into  ufe,  a.  is  at  the  ante- 
rior part  of  the  tooth,  I,  2,  3,  4,  5,  &c.  reprefent  the 
crufta  petrofa  pafTing  over  and  down  between  the  (hells 
as  far  as  the  jun£lion  of  the  plates  of  the  cortex  ftriatus, 
d.  d.  d.  the  junclion  of  the  Ihells.  In  looking  over 
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fKe  gnnding  furface  of  the  tooth  from  12.  to  4.  we  can 
fcarcely  difcern  whcther  the  crufta  petrofa  wears  fafler 
than  the  bony  part  or  not,  in  the  fecftion  llkewlfe  given 
by  Mr.  Corfe  after  my  plan,  we  Cannot  fay  whlch  of  the 
two  fubftances  wears  down  fafteft,  the  ridges  of  the 
cottex  ftriatus  however  are  fufficiently  obvious. 

T A B L E IX. 

.Elg.  I.  Reprefents  a longitudinal  fe£lion  of  one  of 
the  upper  grinders  of  an  elephant  in  an  incipient  flate, 
about  one  third  lefs  than  its  natural  fize,  a.  a.  a.  a.  Scc. 
the  crufta  petrofa  pafling  over  and  down  between  the 
procefles  until  checked  by  the  junflion  of  the  bony  fhells 
and  plates  of  the  cortex  ftriatus.  b.  b.  b.  b.  &c.  the 
proper  bony  part  of  the  tooth  upon  which  the  fibres  o^ 
the  cortex  ftriatus  are  arranged,  one  continued  winding 
line  of  which  can  be  traced  commencing  at  e.  and  ter- 
minating  at  f.  where  the  alternate  edges  of  the  bony 
fhells  were  not  as  yet  joined,  c.  c.  two  fhells  ftill  fepa- 
rate  from  the  anterior  part  of  the  tooth,  a fufficient 
quantity  of  the  crufta  petrofa  not  being  depofited  to  fili 
up  the  interftices  between  them,  fix  or  cight  fimilar 
fhells  but  progrefTively  fmaller  were  forming,  d.  the 
jundlion  of  the  edges  ot  two  fhells,  above  which  a fmall 
fpace  is  obfervcd  which  had  not  been  at  this  period  filled 
by  the  crufta  petrofa,  f.  g.  h.  i.  the'  alternate  edges  of 
the  bony  fliells  which  would  have  been  united  as  ofRfica- 
tion  advanced. 
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Fig.  2.  A frorit  view  of  onc  of  the  fiiells  vcr^  much 
diminlflied  in  fize  but  accurately  copied  from  fig.  90.  of 
Dr.  Blair’s  eflay,  his  defcription  of  it  is  as  follows, 
“ One  of  the  rudiments  of  the  teeth  of  the  lower  jaw, 

a.  its  upper  part,  which  Is  hard,  folld,  and  white,  b. 

Its  middle  part  diflinguifhed  by  feveral  ridges  and 
“ furrows,  c.  its  lower  part,  which  is  hollow  and  con- 
“ tained  the  blood  veffels  and  nerve,  &c.” 

Fig.  3.  An  internal  view  of  the  under  jaw  of  a 
beaver,  the  Inner  piate  of  the  jaw  being  cut  away  to  ex- 
pofe  the  great  Incifor,  a.  a.  a.  the  bony  part,  b.  b.  b. 
the  cortex  flrlatus,  g.  the  hollow  fhell  which  contained 
the  pulp,  veffels,  &c.  c.  d.  e.  f.  the  grinders,  one 
continued  line  of  the  cortex  flrlatus  can  be  traced  round 
cach  except  at  f.  where  an  additional  point  was  added, 
the  cruda  petrofa  Is  placed  externally,  h.  the  common 
foramen  of  the  jaw,  i.  the  coronoid  procefs,  k.  the 
condyle. 

Fig.  4.  One  of  the  grinders  removed,  a.  the  grlnd- 
ing  furface,  b.  the  convoluted  fhell  which  contained 
the  pulp,  &c.  no  appearance  of  roots  as  yet  forming. 

Fig.  5.  An  under  grinder  of  the  horfe  previous  to  its 
having  appeared  through  the  gum,  a.  a.  Its  points  en- 
tircly  covered  by  the  cruda  petrofa. 

Fig,  6.  An  under  grinder  of  a larger  horfe,  which 
had  appeared,  and  the  points  worn  off  by  grinding,  fo 

that 


( 240  ) 

that  one  continued  line  of  the  cortex  ftriatus  can  bc 
traced,  within  which,  only  the  bony  part  b.  ia  containcd, 
a.  the.crufta  petrpfa. 
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